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INTRODUCTION 

This survey Is an assessment of the water 
quality within the Town; O'f Aurora. Surveys of this nature 
are made by the ^Ontario Water Eesources Commission for 
the purpose of recording general water quality In a 
municipality as well as locating present and potential 
water pollution problems. 

Field work for this survey was done during 
May^ 1970 and February and March, 1971. Ae a comparison 
samples taken during 1967 and later have also been 
compiled which may assist in evaluating water quality* 
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I SIMIARY AND RECQMMEMDATIONS 

The activated sludge sewage treatment 
plant has little reserve hydraulic capacity and additiooal 
treatin,eot units are required « This matter has been discussed 
with council and the Town Engineer has been asked to 
prepare a proposal on additional treatment units,. 

Water for the town is supplied by four 
well fields with the majority O'f the water being furnished 
by the Aurora Heights Field, The capacity and storage 
of the present system are approjcimately 3.5 MGD and I,j006,j00'0 
gallons respect ively* 

There are three industries in the town whose 
wastes could have an adverse effect on the treatment process 
at the town,'s sewage treatment plant unless strict 
attention is paid to their respective pre -treatment, and 
the effluents from the industries are controlled by a 
good by-law and vigor'ous enforcement O'f same,. 

Subdivision development in Aurora has almost 
reached a point where the reserve capacity of the sewage 
treatment plan,t is exhausted. Before the O'WRC can give 
a favourable comnent on any additional plans of subdivlsionj 
improved treatmen.t and io:creased capacity plans for the 
sewage treatment plant will have to be at the atag,e where 
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contracts have been let.. 

The samples of Tannerj Creek and its 
tributaries collected during 1970 and 1971 were generally 

of better quality than samples collected in 1967 and 
earlier,. 

The results of samples taken downstream 
of the sewage treatment plant indicated high BO'D, solid,s 
and colifo'rni counts because of the bypassing from the 
overloaded sewage treatmeot plant prior to 1968, At present, 
bypa,ssing does occur during periO'ds O'f heavy rainfall or 
runoff. It should be noted that approximately 65 percent 
of the sewerage system, in .Aurora is combined,. 

In previous years and during the recent 
sampling high BOD and coliform counts were evident betweeo 
Tyler and Kennedy .Streets, east and west of Yonge Street, 
This area is located tn the older part of town and therefore 
should be checked for illegal connections and/or discharges 
to streams.. 

Re c Q-timen, da t i on s 

I„,,„ As recotmiiended in the 0WC report entitled 

''A Water Ose Study of the Holland River Basin (1969)" 

no more than 300 pounds of BOD^ per day should be 
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discharged from the sewage treatment plant to the 

Aurora Creek. If a lim,it of 10 ppm. .BO'D was maintained 

this would mean that a maximum of 3.0' MGD could be 

discharged,. Expansion and alterations would have 

to be made to the sewage plant before such flows 

could be accepted « The treatnient at the plaot should 

be improved to reduce the BOD input to the stream 

within the above limit, 

2« Industrial discharges should be controlled by 

a gO'Od sewer-use by-law an,d enforcement progra'mme. 

This is the town's responsibility., 

,3, ,A report should be prepared by the Town Engineer 

on a sewer separation programme. It is unlikely that 

storm, tanks would be of much use as recent observations 

indicated bypassing during spring runoff of up to 0,5 

M,GD, 

4, Residents should be advised that all sump pump 

systems should not be used to discharge sanitary wastes 

to a creek or ditch. 

5„ The watercourses in the town should be cleared 

of refuse to improve both the drainage and the aesthetic 

qualities. 
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6. The town should commission its consulting 

engineer to draw up detailed sewer plans. 
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II GENEML 

The Town of Aurora is located on Highway 
11 approximately twenty-six miles north of Metropolitan 
Toronto,, Since 1957 Aurora has increasliigly become a 
part of the Metropolitan Toronto urban-rural fringe. In 
the ten years between 1957 and 1967 the Town of Aurora's 
population rose from 3,988 to 10,137. During this period 
there was unprecedented residential subdivision growth. 
The 1969 population was 10,891, 

Land within the town is drained by the 
Aurora Creek and its tributaries. The entire built-up 
area of the town is serviced by municipal water and only 
a few homes are without municipal sanitary sewers. 
Approximately 65 percent of the sewers are combined 
sanitary and storm sewers. 
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III SEWAGE TREATMENT 

Prior to 1967 the plant was designed for 
a 1.0 MGD flow providing complete treatment using the 
conventional activated sludge process. Due to the fact 
that the plant was hydraulically overloaded and bypassing 
of raw sewage occurred frequently, the plant was altered 
in 1968. The altered plant was designed for 1,8 MIGD 
(dry weather flow) and a BOD loading of 3,000 pounds* 
The plant was to use the contact stabilization process 
and chlorination of the final effluent, 

A Holland River Basin report published 
in 1969 by OWRC states that the BOD loading to Aurora 
Creek from the sewage treatment plant should not exceed 
300 pounds per day to ensure acceptable water quality 
in the stream. Previous reports by the OWRC staff has 
estimated that the plant discharges about 450 pounds of 
BOD to the stream per day. Before the plant was altered 
and severe bypassing was occurring, as much as 600 to 
700 pounds of BOD was reaching the creek. Even though 
the alterations made to the sewage treatment plant were 
an improvement the creek does not have the ability to 
absorb the present waste loading, a fact which is fairly 
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evident both by visual inspection and comparison of sample 

results upstream and downs treaiii from, the plant,, l^lhen 
assessing the adequacy of a sewage treatment plant tiiere 
are three things to consider; hydraulic load, the organic 
load and the receiving stream conditions. In the case 
of Aurora downstream samples confirm the deterioration 
of water quality in Aurora Creek. 

During 1970 the Technical Advisory Services 
Branch of the OWRC studied the contact stabilization process 
at Aurora, They operated the plant as a conventional process 
during the study and recommended that this methO'd of 
operation continue, as a better effluent quality was achieved* 

It has been recoimended that changes be 
made at the plant to allow it to be operated as a 
conventional activated sludge process as well as the 
contact stabilization modification. This can be done by 
relatively minor expenditure oo piping. 

The town, 's consulting engineer has been 
instructed to prepare a proposal for improved treatment 
at the plantj one of the results should be the reduction 
of BOD to the stream within the limit of 300 pounds per day. 
Recently the town has been informed that it must provide 
for phosphorus rem.oval of at least 80 percent at the sewage 
treatment plant by 1973,, 
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IV PUNT OPEMTION 

From thirteen samples of the final effluent 
submitted during 1969 the BOD concentration of the final 
effluent exceeded 15 p,pm 54 percent of the time and lO' ppm. 
was exceeded 78 percent of the time. The suspended solids 
concentration eEceeded 15 ppm ninety- two percent of the 
time and was never below 10 ppm,. The average BOD and 
suspended solids of the raw sewage was 20'7 p:pm and 359 ppm, 
respectively. Composite samples taken on May 12, 1970 
before the study by the Technical Advisory Services Branch 
indicated a final effluent BOD concentration of 50 ppm 
and a suspended solids concentration of 65 ppm. The 
effluent is not satisfactory. 

During 1968 the average flow at the plant 
was 2,8 cfs or 1,51 MGD, This represents a flow per capita 
of 160 gallons. In 1969 the flow meter was removed for 
alterations. An estimate of the average flow for 1969, 
using a figure of 160 gallons per capita is 1.7 MOD, 

In 1970 the average daily flow was approKimately 
1,6 million gallons per day. The average daily per capita 
flow appears to be 132 gallons which is based on a 
population of 11,391. 
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f DISCUSSIOM 

At present, difflcultiies are being 
experienced with the final clarifiers, particularly during 
the peak daily flows j, because of hydraulic overload,. 
The north aeration tank overflows when the rate of flow 
exceeds 2,5 to 2,75 MGD, this also places a limitation 
on the hydraulic capacity of the plant. During peak flows 
in dry weather conditions there is very little freeboard 
at the inlet works and it would take very little extra 
loading to cause a bypass of raw sewap to the creek. 

From early March to mid-April bypassing 
was neceseary at the plant due to the spring runoff. The 
old aeration section of the plant which has been proposed 
as a storm tank was of little value during this time as 
it filled in about 1,25 hours. It was not possible to 
pimp at rates much above 2,75 MOD as this caused overflows 
at the aeration tank and further aggravated the hydrauli c 
overload on the final clarifiers, 

Com,parison of flows on weekends in dry 
weather and during the spring runoff indicates that 
quantities of runoff up to 750'jOOO' gal Ions/ day could be 
entering the sewer system. It would appear that the ultimate 
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solution is an entirely se'parate system of storm and 
sanitary sewers* 

A gO'Od sewer use bylaw and a vigorous 
enforcenient programine are also' essential if shock loads 
are to be eliminated from the plant. 
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VI MIMICIPAL WATER SUPPLY 

(a) Aurora Heights Well Field 

At present this well field consists of 
three deep drilled wells* Two wells supply the majoritj 
of the water, reportedly a total of 2j200 gpm. The 
third well is capped and should be placed in operation 
during this summer when pumping facilities are completed, 

(b) Water Works and Billings Well Field 

The Water Works well field consists of two, 
three-inch wells with air lifts and the Billings well field 
contains three, four-inch and two^ two-inch flowing wells. 
All of tlciese wells discharge to two underground reservoirs 
at the police station and then the water is pumped to the 
distribution system. 

In past years, it has been estimated that 
these two well fields can supply a total of 210' gpm 
although there have been no recent measurements made, 

(c) Nisbet Well Field 

This supply consists of six, two- inch flowing 
wells with a capacity of 100 gpm. Due to the very high 
iron content of the water this supply is only used during 
peak demand during the summer months. 

The storage for the system at present totals 
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1,006,000 gallon,s C'Omprise-d of the following components, 

Eegency Acres Elevated Tank 500,000 gals, 
Standptpe East Yonge Street 210,000 gals. 
Water Works Pimping Station 296,000 gals. 

1,006,000 gals. 



A new 1.5 MGD underground reservoir which 
is to be located in the north-west section of tO'wn is 
proposed. When the underground reservoir is conipleted 
the total storage will be 2,506,000 gallons. In addition 
to the above storage there is a 3.3,000 gallon and a 9,000 
gallon pumpwell at the Aurora Heights and Misbet Well 
Fields. 
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VII CAPACITY AND PUMPAGES 

The Instantaneous purapage rate of the 

system is 2,925 gpm, however, because of the poor quality 
of water from Nisbet wells this supply is rarely used 
resulting in an instantaneous pumpage rate of 2,700 gpm. 
The present capacity of the well fields is approximately 
3.5 MGD. 

In the past only the water from the Aurora 
Heights pumphouse was metered, however, recently a time 
clock has been installed at the Water Works pumphouse to 
indicate the pumpage. Since the pumpages from the Water 
Works well field have only recently been recorded and no 
records of pumpage from the Nisbet wells are maintained 
pumpages can only be estimated. The maximum and average 
pumpages appear to be 3.4 m,illion gallons and 1^4 million 
gallons respectively. 

In the town there are approximately 
thirty-one metered Industrial services with the remainder 
of the town being on a flat rate. 
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¥111 mTER QMLITY 

The water fro© all the well fields la hard 
and has a high iron content,, The iron concentration in 
the water is consistently above 0',3 ppm.. Because of this 
high iron content a progra,iim.e of main flushing and swabbing 
has had to be ioitlated. 

Also due tO' the high iro^n concentratiO'n it 
is not possible to chlorinate the water without installing 
some additional treatment to prevent the iron precipitating 
in the distribution system. During 1969,, 12 percent of 
the bacteriological samples contained collform bacteria 
of which 12^5 percent of these contained fecal colfo'rms. 
These fecal coliform counts can possibly be attributed to 
poor sampling techniques or the conditions of the 
surroundings in which the samples were taken. In 1970 ^ 
eighty-O'ne samples were collected and nine or 11^,1 percent 
of these were adverse . 
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IX IMPR.OV.afE!JT'S TO SYSTM 

A new sl^teen-inchj deep,, drilled well is 
being develo'ped at Aurora Heights Well Field. The new 
well has a capacity of 1,500 gpn and plan.s call for it 
to be pumped at 1„200 gpm. 

Also planned is a 1,5 million galloa 
underground reservoir to be located in the north-west 
section of town. 

Tests on the Aurora well water were made 
by the Technical Advisory Services Branch of the O'WEC to 
determine the feasibility of using silica (as Si02) and 
chlorination to prevent the precipitation of iron in the 
distribution system. The results of the tests were 
satisfactory. The plans for the addition of sodium 
silicate have been prepa,red by the town's consulting engineer 
and have received formal approval from the O'WRC. Therefore, 
this equipment should now be installed without delay,. 

The progress that the town has made in its 
programme of improving the water supply and quality is 
co'mmendable. 
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X INDUSTRIES 

(a) Checkerboard Farms Liiii.ited 

The original agreement, that Checkerboard 
Fa^niis (Ralston Purina Company) made with the town allowed 
for the discharge of 52,0i0'0' Imperial gallons of waste 
daily to the municipal eewerage systeii^ The wastes 
strength was not to exceed 300 ppm BOD or 350 ppm 
syspended solids. Waste flows of 150,000 gallons per day 
were common and the waste strength was in the range of 
800 ppm BOD'. 

It has been reported that this chicken 
abattoir can process a maximifflfl of 80,000 birds during 
two eight hour shifts. Therefore, providing there was 
no plant expansion a water use of 300,000 gallons daily 
was foreseen to process birds at a maximuii production. 

Facilities for pre -treatment of waste have 
been completed at Checkerboard Farms. The method of 
pre -treatment is extended aeration and preliminary s am.pl es 
have indicated a reduction from a raw sewage level of 1,,000 
ppm BOD to a final effluent of 150 ppm BOD. This plant 
will no doubt do better than this when some operating 
experience has been gained. 

The town and the industry have shown a 



creditable willingness to face up to this problein and 
affect a solution; however, an agreement should be drawri 
up to spell out clearly the flow, BOD and solids limits 
which the industry has to meet, 

(b) Col lis Leather 

All contaminated wastes from the company 
are discharged to the sanitary sewer while uncontaminated 
cooling water is directed to the storm sewer. Plant wastes 
are subjected to equalization followed by aeration and 
settling. The overflow from tiie settling tank discharges 
to the sanitary sewers. The treated effluent varies in 
its quality and this is noticeable at the sewage treatment 
plant. 

(c) Aluminum Company of Canada 

During May, 1970, Alcan was making alterations 
to their processes. This work caused an abnormal carry 
over of solids into the sanitary sewer. Also low and high 
pH values were caused by the spillage of an acid container 
and the caustic used to neutralize it. 

The effluent from this industry also varies 
in quality and at times the incoming sewage is coloured 
whitish-grey by a flocculant material. Samples of the 
effluent from Alcan also tend to form the same whitish-grey 
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floe. The whitish-grey colour persiste to Che final 
effluent of the plant. 

As indicated before the control of discharges 
to sewers can only be exercised through a good eewer-use 

bylaw and a vigorous enforcement progratmne. This Is the 
town ' s res pon s ib i 1 1 1 y , 
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XI DEVELOPMENT 

Since August, 1968, eeven draft plans of 

proposed subdivisions have been submitted to the Department 
of Municipal Affairs « The seven subdivisions could increase 
the population of Aurora by over 5,000 people if all the 
subdivisions got final approval. To date only one plan 
cons ie ting of 298 lots for single family dwelltngs has 
received final approval^ 

The town has been notified by OWRC that 
there is hydraulic capacity at the sewage treatnient 
plant for approximately 750 persons* 
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XII SAMPLE RESULTS AND OBSERVATIONS 

Samples takeii from Aurora in 1964, 1967, 
1970 and 1971 have been compiled and are appended to this 
report. Generally, samples taken during May, 1970 and 
March, 1971 showed better quality than samples taken in 
previous years. Several adverse samples were collected, 
however, and these are noted. 

Samples taken of the Aurora Creek downstream 
from the sewage treatment plant range widely in BOD and 
suspended solids concentrations, e.g., 10 ppm to 50 ppm. 
Upstream froni the plant the BOD and suspended solids 
concentrations were generally within 3,0 ppm and 15 ppm 
respectively. The eoliform counts upstream were usually 
higher than downstream eoliform counts. The decrease 
in eoliform bacteria can be attributed to disinfection 
properties of the chlorine being added to the final effluent 
of the treatment plant. The high BOD and suspended solids 
loading from the sewage plant on the river is evident from 
u ps t r earn, an d down s t r earn, samp 1 e s . 

It appears that some outfalls which empty 
into Aurora Creek or its tributaries are used for sewage 
relief overflow. This is not surprising when you consider 
that approximately 65 percent of the sewerage system in 
Aurora is combined. 
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The bacteriological sample results taken 
in 1967 from HOA-19.85W and HOA-20.33W were very high 
in total colifomis, e.g. 51,000,000 MG/L and 15,300,000 
MG/L, The results of samples taken from the same outfall 
in 1971 were considerably lower (e.g. 6,800 MG/L and 
9,800 MG/L). One reason for the lower total coliform 
counts this year could poseibly be attributed to the dilution 
of the raw sewage by the heavy spring runoff,, Another 
reaso'n could be that the town has 'made improvements to 
these outfalls with regard to relief overflow. 

Two outfalls HOAT-20.67W and HOA.19.6W(l) 
both had high total and fecal coliform- OiOants when sampled 
this year. The contaniinating flows from these outfalls 
should be traced and then corrected. 

A private drain designated as 11OA-20.2P 
was discharging wastes to the creek apparently by a sump 
pump system from a Temperance Street house. The wastes 
had a BOD concentration of 28.0 ppm and 1,100,000 coliform 
organisms per 100 ml were noted. The effects of this 
discharge was noted in two downstream samples designated 
as HQA-20,2 and BOA-20.00, The upstream sample was of 
significantly better quality. This problem has been 
corrected and only ground water is pumped to the creek. 
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A watercourse behind the shopping centre 
junction of Yonge Street and Murray Drive was 
with debris, ie., cartons <,, cans and bottles. 
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Behind the building owned by Lawton 
Brothers Limited on Yonge Street there was an area of oil 
saturated soil which appears to be the result of spillage 
from abandoned oil containers. Although no oil was 
entering the watercourse during the time when samples at 
H0A,T-21.1P were taken, this could be a problem, during 
heavy rains and during the spring* 

At sampling point HOAW-21.20, garbage and 
debris had collected in the water causing the creek to 
become stagnant. 

At sampling point HOA-20,00 debris was 
also noted on the banks and in the water. Although this 
debris did appear to be affecting the flow of the creek, 
it should be cleaned to maintain the aesthetic quality 
of the watercourse* 

Another part of Tannery Creek north of 
St. Andrew '*s College entrance was blocked with tree 
branches ,» and other 'material. These blockages should be 
cleared to allow free flow in the stream. 




Pre 'pared by: ^- . .. . ^ .,.,^^ ,, ,- ^, ^ -. - -. ...^ 
D . w/ Carter , ~ Civi 1 f echn'o logiW 
District Engineers Branch 

/cs Division of Sanitary Engineering 



TO^WN O'F AURORA 
AURORA CREEK AJIALYTICAL RESULTS 



SAMPLING 

POINT' 

NO. 

HOA-18,5 



HOA-19.3 



HOA-19\6 



HOA-19.8 



DESCRIPTION 

Aurora Creek at 
St, Johns Sideroad 



Aurora Creek at 
Yonge Street North 



Aurora Creek do^m- 
streain from STP 
Outfall, 



Aurora Creek up- 
stream from STP 
Outfall . 



TABLE 


I 






COLIFORl 






5 -DAY 


SOLIDS 


4S Fm 




BOD 


TOTAL 


SUSP. 


100 


M. 


DATE 


(ppral 


(ppm) 


(Ppm), 


TOTAL 


FECAL 


Nov. 18/64 


14 


816 


14 


35,000 


>•« 


Mar. 29765 


10 


660 


27 


43,000 


i** 


Apr. 10/67 


14 


592 


43 


1,030,000 


- 


Sept. 26/67 


3 


614 


35 


63,000 


iM< 


Mar, 24/71 


14 


780 


50 


4 


4 


Nov. 18/64 


26 


1006 


51 


29,000 


_ 


Apr. 10/67 


19 


524 


24 


900 


.MI 


Sept. 26/67 


37 


974 


- 


49,000,000 


«,: 


May 14/70 


11 


750 


40 


10 


10 


Mar, 24/71 


•m 


« 


« 


10 


4 


Nov. 18/64 


26 


1016 


46 


40,000 


:iM 


Mar. 29/65 


18 


784 


41 


1,690 


m>': 


Apr. 11/67 


10 


672 


52 


170 


- 


Sept. 26/67 


43 


686 


65 


10,800,000 


•im: 


May 12/70 


7.0 


800 


40 


4 


mi 


May 14/70 


9.0 


740 


40 


* 


a 


Mar. 24/71 


9.0 


760 


80 


740 


28 


Nov. 18/64 


2.1 


392 


7 


160,000 


im: 


Mar. 29/65 


2.5 


604 


29 


89,000 


mm 


Apr. 11/67 


0.6 


448 


12 


14,000 


mi 


Sept. 26/67 


1,5 


386 


16 


34,000 


-. 


May 12/70 


0.2 


380 


15 


670 


i 







TABLE I 


(CONTD) 










SAMPLING 

POINT 
NO, 


DESCRIPTION 


DATE 




5 -DAY 

BOD 

(ppm) 


SOLIDS 
TOTAL SUSP . 
(ppm) (pnm) 


COLIFORMS PER 

100 ML 
TOTAL FECAL 


HOA-19.85 


Aurora Creek at 
Foot of Irwine 
Avenue 


Mar, 


24/71 


5.5 


520 


li 


4,900 


2,400 


HOA-20.00 


Aurora Creek at 
Wellington Street 


Apr. 11/67 
Sept. 26/67 
May 14/70 
Mar. 24/71 


2,2 
1.6 

1,8 


456 
384 
360 


15 
12 
10 


5,000 

68,000 

4,900 

17,900 


2,340 
3 , 500 


HOA.20,16 


Aurora Creek at 
Tyler Street 


Mar. 


24/71 


,im. 


* 


'me. 


2,700 


256 


HOA-20.20 


Aurora Creek at 
Teinperance Street 


May 14/70 
Mar. 24/71 


4.5 


300 


m 


1,100 
6,000 


172 

1,000 


HOA-20.30 


Aurora Creek West 

of Yonge Street 


Mar. 


24/71 


*. 


f-«? 


;(■* 


4,000 


1 , 200 


HOA-20.31 


Aurora Creek East 
of Yonge Street 


Mir, 


24/71 


am 


- 


'WB 


6,000 


1,300 


HOA-20.80 


Dunning Avenue and 
Creek 


Mar . 


24/71 


am. 


^ 


*■ 


280 


100 


HOA-20.82 


Creek South of 
Dunning Avenue 


Mar, 


24/71 


m 


'mi. 


mt 


284 


128 


HOA-20.9 


Aurora Creek Upstream 
from Dunning Avenue 


Nov. 19/64 
Mar. 29/65 
Apr. 27/67 
Sept. 27/67 
May 14/70 


0.6 

la 

2.5 


312 
398 

330 


13 
JO 

11 


7,000 
66 

156 
530 

112 


m 

88 



TABLE I (CX)MTD) 



SAMPLING 

POl'NT 
NO . 

HOAE-20.76 



DESCRIPTION 

Tributary at Edward 
Street 



DATE 

May 4/67 
Sept. 27/67 
May 14/70 

Mar, 24/71 



5 -DAY 

BOD 

Cppm) 



1.0 



SOLIDS 
TOTAL SUSP, 
CPPtn) (ppm) 



390 



10 



COLIFO'MIS PER 




100 ML 


TOTAL 


FECAL 


48 


ma. 


600 


'■rm 


4 


•4 


180 


48 



TOW OF AimO'RA 
OUTFALLS TO AURO'RA CREEK ANAL.YTICAL RESULT 

TABLE lA 



SAMPLING 








5 -DAY 


SOLIDS 




COLIFORMS FM 


POINT 








BOD 


TO'fAL 


SUSP , 


100 ML 


NO. 


DES(miPTION 


DATE 




(PPm) 


(ppm) 


(ppm,) 


TOTAL 


FECAL 


HOA-18.8T 


S t .Andrew ' s College 


Nov , 


18/64 


9.2 


370 


39 


2 


. 




STP Final Effluent. 


Mar. 


24/71 


? 


560 


40 


8,100 


244 


HOA-19«5W 


Storm Sewer Outfall 


,Apr, 


10/67 


2.0 


416 


8 


32 


m 




to Aurora Creek at 


Sept 


.26/67 


2.1 


556 


58 


4,800 


m 




Aurora Heights Drive, 
















HOA-19.6W(W) 


24" Storm Sewer on 
West Side of 
Tributary ,, 


May 


14/70 


i 


420 


5 


1,000 


Ikh 


HOA-19.6w(E) 


24" Storm Sewer on 


May 


14/70 


1.8 


780 


10 


1,200 


188 




East Side of 


Mar, 


24/71 


- 


- 


- 


14,900 


8,300 




Tributary , 
















H0A-19.7D-1 


Ditch Draining to 
East Bank. 


,Apr, 


11/67 


1.8 


664 


13 


15,400,000 


m. 


H0A-19,JT-2 


New Aurora STP 


Nov, 


2,3764 


4.0 


1680 


58 


90,000 


mm 




Final Effluent (CI) 


Sept 


.26/67 


22 


1360 


64 


4 


- 






May 


14/70 


17 


1200 


75 


4 


4 


H0A-19,7W 


Storm, Sewer Outfall 


Apr. 


11/67 


1.5 


498 


2 


16 


mt. 




to West Bank,, 


May 


14/70 


0.6 


610 


5 


4 


4 



TABLE lA (CONTD) 



SAMPLING 

POINT 

NO. 



DESCRIPTION 



HOA-19.7T-1 Old Aurora STP 
Effluent (CI) 



HOA-19.85W 

HOA-19.95W 
HOA-20riW 



Storm Sewer Outfall 
at Foot of Irwlne 

Avenue , 

Storm Sewer at Foot 
of Wellington Street, 

Storm Sewer Outfall to 
East Bank, 



HOA~20.16P Outlet to West Bank 
just South of Tyler 
Streets 

HOA-20.16W Outfall from East 

Bank, Tyler Street. 

HOA-20,2P 2"' Plastic Private 
Drain 

HOA-20,31W(N) Storm Sewer Outfall 

to Aurora Creek North 
Side of Yonge Street 

HOA-20.31W(S)Storin Sewer Outfall 

to Aurora Creek South 
Side of Yonge Street 



DATE 


5 -DAY 

BOD 

(ppm) 


SOLIDS 
TOTAL 
(ppm) 


SUSP. 

(ppm) 


COLIFORMS PM 
100 ML 
TOTAL FECAL, 


Nov. 18/64 
Apr. 11/67 
Sept. 26/67 


51 
10 
28 


1400 
1096 
1360 


59 

34 
142 


48 

80,000 

10,600,000 


m 
mi 

m 


Apr. 11/67 
Sept. 26/67 
Mar, 24/71 


2.1 
19.0 


712 
380 


9 

18 


50,000 

51,000,000 

6,800 


1 , 200 


Apr. 11/67 


6.8 


454 


118 


272 


im 


Apr. 10/67 


1*9 


806 


54 


210 


i 


Apr. 12/67 


14 


340 


38 


16,000,000 


.■tm 


Mar. 24/71 


■ah- 


•»• 


_, 


2,100 


100 


May 14/70 


28 


670 


20 


1,100,000 


660 


Apr. 12/67 


2.9 


1036 


5 


28,000 


IN 


Apr. 12/67 


1.7 


3734 


6 


7,400 





TABLE I A (CONTD) 



SAMPLING 
POINT 

NO , 



DESCRIPTION 



HOA-20,33¥ Outfall to Aurora 
Creek at Harrison 
Street 



HOA-20.37P 



Outfall to Creek 
ppo site Poll ce 
Station 



HOA-20,42W(W) Storm Sewer Outfall 



HOA-20.42W(E)Stortii Sewer Outfall 
from Victoria Street 



HOA-20,48W 



HOA-20.6W 



Storm Sewer Outfall 
Nor til of CousiTis 
Drive 

Outfall to Culvert 
at Cousins Drive 



HOA-20,61W Storm Sewer Outfall 
to Creek at Cousins 
Drive 



HOA-20.82W Storm Sewer Outfall 



DATE 


5 -DAY 

BOD 

(ppm) 


SOLIDS 
TOTAL SUSP, 
(ppm) (ppm) 




COLIFORMS PEP 
100 ML 
TOTAL FECAL 


Apr, 27/67 
Sept. 26/67 
Mar. 24/71 


138 
19 


1296 
746 


304 
23 


112 

is! 


,000,000 

,300,000 

9,800 


5,000 


Apr. 27/67 
Sept. 26/67 


46 
72 


1108 
604 


606 

75 


81, 


900 
,000,000 


-^ 


Apr. 27/67 
Mar. 24/71 


0.8 


614 


2 




8 
180 




ii 


May 14/70 
Mar. 24/71 


0,4 

Mi: 


240 


5 




24 
240 


40 

150 


Apr. 27/67 


2,6 


856 


35 




960 


Mt 


Apr. 27/67 
May 14/70 
Mar, 24/71 


0.9 
1,8 


652 
320 


4 
1 

m: 




930 

30 

1,100 


mm 

30 

464 


Apr. 27/67 
Sept, 26/67 
May 14/70 
Mar. 24/71 


0.4 
6.8 
3.5 


342 
129 
340 


3 
3 

5 




;4 

1,600 


'm' 

4 
24 


May 12/70 
Mar, 24/71 


0.6 


270 


i 




4 

i 


* 
4 



TABLE lA (OONTD) 



SAMPLING 








5 -DAY 


SOLIDS 


COLIFORMS 


PER 


POINT 








BOD 


TOTAL 


SUSP , 


100 


ML 




NO. 


DESCRIPTION 


DATE 




(pptn) 


(ppm) 


(pptn) 


TOTAL 


FECAL 


HOA-20.87D 


Ditch Draining to 
Aurora Creek Behind 
Ale an 


Apr. 


27/67 


4.3 


496 


5 , 


124 




— 


HOAE-20,81PI 


Outfall to Tributary 


Apr. 


27/67 


1660 


14,850 


4646 


i 




m 




Behind Excel Metal 


Mar. 


23/71 


.4 


250 


5 


4 




4 




Craft Limited 


















HOAE-20.81P2 


Outfall to Tributary 


Apr, 


27/67 


0,8 


580 


9 


140 




s. 




Behind Excel Metal 


Mar. 


23/71 


- 


« 


-: 


92 




20 



Craft Limited 



TOWi OF AURORA 



WEST TRIBUTARY OF AURORA CREEK ANALYTICAL RESULTS 







TABLE 


II 






COLIFOl 
100 

TOTAL 




SAMPLING 
POINT 

NO. 


DESCRIPTION 


DATE 


5 -DAY 
BOD 

(ppm) 


SOLIDS 
TOTAL SUSP, 
(ppm) (ppm) 


MS PER 

ML 
FECAL 


HOAW-19.92 


West Creek Above 
Confluence with 
Aurora Creek 


Apr, 11/67 
Sept. 26/67 
May 12/70 
Mar. 24/71 


2 

1.2 
1.2 


344 
360 
360 

iiKi 


14 

14 

5 


60 

1,060 

800 

1,800 


24 
276 


HOAW-20.15 


West Creek at 
Beginning of 
Harriman Road 


Mar. 24/71 


• 


Mi 


mk 


2,300 


124 


HOAW-20.3 


West Creek at end 
of Harrinian Road 


Nov. 23/64 
Mar. 29/65 
Apr. 11/67 
May 12/70 
Mar. 23/71 


1.9 
1.2 
2.0 
1.2 


314 
316 
320 
340 


10 

6 

14 

i 


120 
50 
80 

330 
1,600 


48 
168 


HOAW-21.29 


West Creek at end 
of Glass Drive 


May 11/67 
Sept. 26/67 
May 12/70 


2.6 
1.0 


296 
330 


i 
i 


108 

1,190 

12 


m 

4 


HOAW-21.75 


West Creek at 
Town Limits 


Apr. 12/67 
May 14/70 


1.2 

1.6 


390 
270 


f 

10 


520 

4 


' 4 


HQAWW-20.16 


Creek East of 


Mar. 24/71 


m. 


.*■ 


:<M 


300 


4 



He Ida Drive 



TABLE II (CQHTD) 



SAOTLING 
POINT 

NO. 


,2 


DESCRIPTION 

Creek at Helda 
Drive 




DATE 
Mar, 


24/71 


5 -DAY 

BOD 

(ppm) 

■*■■ 


SOLIDS 
TOTAL SUSP . 
(ppm) (ppm) 

ami ip«. 


COLIFORMS 

100 M. 
TOTAL FEi 

336 


PER 

CAL. 


HOAWW- 


•20. 


220 


H0A¥W- 


•20, 


.35 


West Brancli of West 
Creek at McDonald 
Crescent 


Apr. 11/67 
May 12/70 


1.6 
1.0 


278 
380 


i 


190 
70 




4 



TO'WN OF AURO'RA 
O'UTFALLS TO' WEST TRIBOTARY ANAL'YTICAL RES'ULTS 







TABLE 


IIA 






COLIFORI^ 




SAWLING 






5 -DAY 


SOLIDS 


pm 


POINT 






BOD 


TOTAL 


SUSP, 


100 


ML 




NO. 


DESCRIPTION 


DATE 


(ppm) 


iSElI. 


(pptn) 


TOTAL 


FECAL 


HOA¥-20.25P 


Drain from Private 
Pond 


May 12/70 


1.8 


360 


10 


40 




li 


H0A¥-20,3P 


East Bank of Creek 
Harrlman Road 


Mar. 24/71 


am,, 


mti 


« 


4 




4 


HOAW-21.25W 


Storm Sewer Outfall 


May 14/70 


3.0 


900 


'1 n. 


lp600 




« 


HOAW-21 .3W 


Storm Sewer Outfall 


May 14/70 


2.0 


760 


15 


12 




i 


HOAWW-20,,15P 


Drain from S bopping 


May 12/70 


1.2 


290 


15 


6,800 




m 



Centre on Wellington 
Street 



TOWN OF AURORA 



CENTRE TRIBUTARY OF AURORA CREEK ANALYTICAL RESULTS 







TABLE 


III 






C0LIF< 
100 

TOTAL 




SAMPLING 

POINT 

NO. 


DESCRIPTION 


DATE 


5 -DAY 

BOD 
(ppm) 


SOLIDS 
TOTAL SUSP . 
(ppm) (ppm) 


3RMS PI 
ML, 
FECAL 


HOAT-20,17 


Tannery Creek just 
above Confluence with 
Aurora Creek 


Apr. 12/67 
Sept. 26/67 
May 14/70 
Mar. 23/71 


2.1 

1.6 
2.0 


522 
230 
430 


14 
19 
25 


5,000 

15,000 

1,900 

8,200 


68 
3,000 


HOAT-20.33 


Tannery Creek at 
Reuban Street 


Apr. 12/67 
Sept. 26/67 
May 14/70 
Mar. 23/71 


1.9 
1.6 
2,5 

4.0 


600 
376 

370 
590 


19 
18 
15 
30 


520 

20,000 

8,600 

1,000 


950 
120 


HOAT-20.45 


Tannery Creek just 
above Junction 


Nov. 18/64 
Mar. 26/65 


2.1 
1.4 


524 
408 


7 

8 


560 

1,270 


- 


HOAT-20.5 


Tannery Creek at 
Small Dam Behind 
Tannery 


Nov. 18/64 
Mar. 23/71 


1.4 
2.0 


518 
590 


6 
15 


560 
500 


200 


HOAT-20,89 


Creek Upstream from 
Golf Club Fond 


May 12/70 
Mar. 23/71 


0.4 


3ii 


m 


360 
76 


20 

16 


HOAT-20.90 


Tannery Creek at 
Brooklands Road 


May 10/67 

May 12/70 
Mar. 23/71 


6.1 
1.6 


826 
410 


M 


13,400 

450 

20 


104 

4 



TABLE III (GONTD) 



SAMPLING 






5 -DAY 


SOLIDS 




COLIFORMS PM 


POINT 






BOD 


TOTAL 


SUSP . 


100 


m. 


NO. 


DESCRIPTION 
Tannery Creek Approx. 


DATE 

May 12/70 


(ppm) 
0,6 


(ppm) 
330 


(PPTO) 

10 


TOTAL 


FECAL 


HOAT-20.97 


80 


80 




250' South of 


Mar. 23/71 


- 


- 


- 


90 


4 




Brooklands Road 














HO AT -21.1 


Creek Behind 
Lawton Brothers 
Ltd. 


Mar. 23/71 


vM 


**■ 


.Hi 


20 


ft 


HO AT -21. 6 


Tannery Creek at 


Apr. 12/67 


1.2 


508 


i 


120 


. 




Town LlTnits 


May 14/70 


1.6 


400 


i 


44 


28 



TOM OF AURORA 
OUTFALLS TO THE GEOTRE TRIBUTARY ANALYTICAL RESULTS 

TABLE IILA. 



SAMPLING 

POINT 

NO. 

HOAT-20,17W 



DESCRIPTION 



DATE 



5 -DAY 


SOLIDS 


BOD 


TOTAL SUSP. 


(ppm) 


(ppm) (ppm) 



Storm Sewer Outfall Apr, 12/67 
to West Bank at Front 
of Colli s Leather 



49 



1224 



106 



COLIFORMS PER 

100 ML 
TOTAL FECAL 



BOAT-20.24W 


Outfall to West Bank 


Apr. 12/67 


4 


724 


28 


.50 


'fc 




Rear of Collis 


Sept. 26/67 


14 


658 


164 


120,000 


iM 




Leather 


Mar. 24/71 


- 


-^ 


- 


80 


. 4 


H0AT-20.45W 


Storm Sewer Outfall 


Apr. 12/67 


1.4 


686 


i- 


830 


_ 




to East Bank at 


Mar. 24/71 


12 


750 


230 


360 


m 




Kennedy Street 














H0AT-20.67W 


Outfall near Nlsbet 
Pumphouse 


Mar, 24/71 


» 


« 


- 


130,000 


29,000 


H0AT-20,94W 


12" Outfall Above 


Apr. 12/67 


2,9 


704 


11 


320 


^1 




Brookland Drive 


Mar. 24/71 


- 


- 


- 


92 


4 


HOAT-20.95W 


21*' Outfall Above 


Apr. 12/67 


2.2 


40.2 


7 


180 


■■ii 




Brookland Drive 


Sept, 26/67 


0.3 


348 


3 


44 


'*r 






May 12/70 


o.a 


340 


5 


k 


* 






Mar. 24/71 


— ■ 


■m: 


- 


4 


4 


H0AT-21.10W 


Outfall Behind 
Lawton Brothers 
Limited 


May 14/70 


0.4 


250 


5 


4 


i 



TABLE IIIA (COt?rD) 



SAMPLING 

POINT 

NO, 


DESCRIPTION 

Culvert Under Murrfty 
Drive 


DATE 

May 14/70 
Mar. 24/71 


5 -DAY 

BOD 

(ppm) 

1.0 


SOLIDS 
TOTAL 
(ppm) 

420 


> 

SUSP, 
(ppm) 


COLIFOEMS 
100 

TOTAL 

148 
148 


ML 
FECAL 


HOAT-21o23W 


4 


BOAT -21. 3 8W 


Outfall from Davis 
Drive 


May 14/70 


1.0 


390 


■ J 


700 


104 


HOAT-21,39W 


6" Outfall 


Apr. 12/67 
May 14/70 
Mar. 24/71 


1.7 
0.8 


306 

400 


s 


4 

104 




Bit: 


HOAT-21.40P 


2" Plastic Pipe 


May 14/70 


0.6 


300 


J 


12 


11 



APPENDICES 

WATER QUALITY AND EFFLUEMT OBJECTIVES 

The OWRC objectives for surface water Is 
described in a booklet entitled "Guidelines and Criteria 

for Water Q'uality :Managemen,t in Ontario/'' A copy of the 
booklet is enclosed in the pocket on the back cover of 

this report. This publication contains the guidelines 
and introdiices water quality criteria for various uses 
including public, agricultural and Industrial water supply, 

recreation, aesthetic enjoymemt and the propagation of 

fish and wildlife. The guidelines should be followed to 

determine the acceptability of a watercourse for various 

uses, 

GLOSSARY OF TERMS 

Ba c t e r i o 1 og i ca 1 Exam in a t i on^ - The Most Probable 
Number Technique Is used by the Ontario Departiient of Health 
to obtain an approximation of the actual number of col i form. 
organisms present. The Membrane Filter Technique is used 
by the O'WRC to obtain a direct count of coliform orgaoisms,. 
These organisms are the normal inhabita,nts of the intestines 
of man and other warm-blooded animals. They are always 
present in large numbers in untreated sewage and are^ in 
general, relatively few in number In other stream pollutants. 



Biochemical Oxygen Demand (BOD) - The biochemical 

oxygen deniand test indicates the amount of oxygen required 
for stablllEation of the decomposable organic matter found 
in sewage J, sewage effluent^ polluted waters, or industrial 
wastes by aerobic biochemical action., 

Sol ids - The analyses for solids include tests for 
total, suspended and dissolved solids,, The total solids 
is a measure of the solids in solution and in suspension., 
Suspended solids indicate the measure of undissolved 
solids of organic or inorganic nature whereas the dissolved 
solids are a measure of those solids in solution. 
SIGNIFICANCE OF LABORATORY ANALYSES 

Ba c t er i o log i ca 1 Examina 1 1 on • The presence of coliforms 
indicates pollution from htman or animal excrement or ,from 
some non- faecal forms, 

fhe O'WRC Laboratories employ the Membrane 
Filter (MF) Technique of examination to obtain a direct 
enumeration of coliform organisms,. The Depa,rtment 0,1 
Health Laboratories use the Most Probable Number (MPN) 
enumeration and coliform counts are reported as Total 
Coliform Organisms (TC) and Feoal Organisms (FC) . 



Sanitary Chemical Analyses 

Biochemical Oxygen Demand (BOD) - Biochemical Oxygen 
Demand is reported in parts per million (ppm) and Is an 

indl'cation of the amount of oxygen required for the 
stabilization of decomposable organic or chemical matter 
in water. The completion of the laboratory test requires 
five days, under the controlled incubation temperature of 
20° centrigraie. 

The OWEC objective for surface water quality 
is an upper limit of four (4) ppm,* 

Solids - The value for solids ^ expressed in parts 
per million, is the sum of the values for the suspended 
and the dissolved matter in the water. The concentration 
of suspended solids is generally the most significant 
of the solids analyses with regatd to surface water quality. 
The effects of suspended solids in water are reflected 
in difficulties associated with water purification, 
decomposition in streams and Injury to the habitat of fish. 
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INTROPUCTION 

In 1967, the Ontario Water Resources Commission announced Ife Pelley 
Guideline for Waler Quality Control in the Province of Ontario, This publication 
contains a re-statement of the guidelines and introduces water quality criteria for 
various uses including public, agriculturai and industrial water supply, recreation, 
aesthetic enjoyment and the propagation of fish and wildlife. The use of water 
for aisJmitation and dilution of treated wastes must take into consideration these 
many desirable uses. Application of the criteria to water uses within the drainage 
basins of the province, or parts thereof, will lead to the development of water 
quality standards for the control of water pollution. 
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GUIDELINiS FOR THE CONTROL OF WATER QUALITY 



1 The water resources of Ontario mutt meel 
many needs, some of which are in conflict. The 
standards established, therefore, must be based on 
the best interests of the people of Ontario, These 
interests require the preservation, and restoration 
where necessary, of the quality of our water for the 
greatest number of uses. The use of water for the 
assimilation and dilution of treated waste effluents 
must take into consideration the variety of uses, in- 
cluding public, agricultural and industrial supply, 
recreation, aesthetic enjoyment and the propagation 
of fish and wildlife. 

2 For each use of water there are certain 
water quality Characteristics, identified as criteria, 
which should be met to ensure that the water is 
suitable for that use. 

3 Water quality standards will be established 
by the Ontario Water Resources Commission for 
waters of drainage basins or parts thereof with 
important water uses, following consultation with 
agencies or persons having an interest or responsi- 
bility in the present or future use of the water in 
the basin for which the standards are to be estab- 
lished. 

4 Water of a higher quality than that required 
by the standards will be maintained at that higher 
quality unless in the public interest an alteration of 
the quality is consistent with the protection of alt 
uses which are in accordance with the water quality 
standards established. 



There should be a constant effort to Improve the 
quality of water, for it is recognized that the im- 
provement of the quality of water makes it available 
for more uses. 

5 Requirements for effluents and land drain- 
age based on the applicable water quality standards, 
or criteria where such standards do not exist, will 
be established by the Commission in order to main- 
tain acceptable water quality. More stringent 
methods of control and/or treatment of waste 
inputs and land drainage may become necessary as 
the use of water changes or increases, or as stand- 
ards are re-defined. 

6 In establishing effluent requirements from 
water quality standards a reserve capacity of the 
receiving water should be set aside to provide an 
adequate margin of protection in recognition of the 
limitations of water management theory and 
practice, 

7 All wastes prior to discharge to any receiving 
watercourse must receive the best practicable treat- 
ment or control. Such treatment must be adequate 
to protect and wherever possible upgrade water 
quality in the face of population and industrial 
growth, urbanization and technological change. 

8 Criteria and standards of water quality and 
effluent requirements will be defined quantitatively 
only where sound numerical information is avail- 
able; otherwise, they will be described in appro- 
priate detail. They will be re-defined from time to 
time in the light of new evidence. 
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WATER QUALITY CRITERIA 



The following criteria for water quality are a set 
of numerical and descriptive characterislicB, care- 
fully defined, and applicable to each major water 
use category such as agriculture; fish, other aquatic 
life and wildlife; industrial water supply; public 
water supply; recreation and aesthetics. The criteria 
are described for use in establishing Water Qualfty 
Standards for drainage basins which in turn will be 
used to determine Effluent Requirements for dis- 
charges of wastes and land drainage. 

The responsibility for demonstrating that a waste 
effluent is harmless to water uses in the concentra- 
tions to be found in the receiving waters, rests with 
those producing the discharge. Zones of passage 
and/or mixing adjacent to outfalls at the limit of 
which water quality may be critical, will be pres- 
cribed by the Commission. 

Reference is frequently made in the Criteria to 
the Report of the Committee on Water Quality, 
Federal Water Pollution Control Administration, 
U.S. Department of the Interior (1968). Acknowl- 
edgement of the report is gratefully given in 
recognition of its basic reference value, 

ZONES OF PASSAGE AND MIXING 

Mixing zones in the vicinity of outfalls should be 
restricted as much as possible in extent and should 
provide for the safe passage of both fish and free- 
floating and drift organisms. Every precaution should 
be taken to ensure that at least two-thirds of the 
total cross-sectional area of a river or stream is 
characterized by a quality which is entirely favour- 
able to the aquatic community at all times. In most 
cases this would preclude the use of a diffuiser 
outfall which would distribute effluent uniformly 
across the river or stream. The water quality stand- 



ard which defines the acceptable concentration of 
a substance contained in a waste discharge will 
apply at the periphery of the mixing zone or other 
specified sampling location. 

Within mixing zones, It should be recognized that 
toxic wastes which will not evoke an avoidance 
response on the part of fish or other organisms 
should not be permitted. Where toxic materials 
are being discharged it should be assumed that the 
various components In the waste, regardless of the 
form in which they are preserit, may eventually be 
altered to the most toxic form in the aquatic 
environment. Adequate treatment of all wastes 
should be provided and mixing zones should not 
be considered as a substitute for proper treatment. 

STATISTICAL PROBLEMS 

IN SETTING LIMITS 

The systematic surveillance of water and waste 
sources requires the collection of data to clearly 
represent the problems being studied. The prob- 
lems are many and varied. In one case the average 
condition over a period of time may be required 
and the question arises over what period shall the 
average or median be taken; in another, the limit 
may be a ftgure that should not be exceeded at any 
time. If a standard for a certain constituent is 
"none", the question arises "how small an amount 
does this meanf" The answers vary with the type of 
standard and the circumstances governing the fluc- 
tuation of the indicator. In ground water problems, 
only the average over a considerable period of time 
is significant. Where required in the setting of 
standards and effluent requirements, definitions of 
limits will Include the applicable sampling condJ- 
tions, quantitative values and rates of discharge. 



1 WATER QUAtlTY CRITERIA FOR AGRICULTURAL USES (ACR) 



Agricultural production requires water of suitable 
qualitv tor a variety ol uses. Criteria tor the major 
uses are given under three headings. Dairy Sanita- 
tion. Livestock Watering, and lingation. 

Requirements for domestic and other farmstead 
uses and the common requirements for dairy sani- 
tation are given elsewhere in the criteria for Private 
Water Supplies and Public Water Supplies. 

AGR-1 Dairy Sanitation 

Modern methods for bulk handling of milk on 
farms require large volumes of good quality water 
to ensure n premium product. The quality of water 
needed for good dairy sanitation requires criteria 
for certain parameters that are additional to, or 
more stringent than, those required for private 



water supplies. These are summarized under the 
heading-, "Permissible Criteria" and "Desirable 
Criteria". They shOLild be used m conjunction with 
the criteria Un public and private water supplies, 

Ireatment may prove satisfactory in meeting the 
rrit^na ior certain of the inorganic chemicals such 
as iron and total hardness. 

Waters that meet the desirable microbiological 
criteria can he used without disinfection; those 
meeting the permissible criteila require disinfection 
(chlorinationj, or chlorination and filtration, before 
use to reduce bacteria to levels where they will not 
cause deterioration of the quality cf milk. Waters 
used for dairy sanitation should be sampled and 
tested at least monthly, in some cases daily, to 
ensure that they meet the microbiological criteria. 



TABLE AGR-I 
Water Qunlity Criteria for Agricultural Uses 

OAiiy Sanitation 



Constituent or 
Characteristic 



Permissible 
Criteria 



Desirable 
Criteria 



Inorganic Chemicals; 
Copper 
Iron 

pH (range) 
Potassium 
Total hardness as CaCOs 



Microbiological. 

Proteolytic and/or 
Ltpolytic bacteria (JO^C) 
(individual results) 
Yeast 
Mould 



Physical: 



0.1 mg/l 
0.1 mg/l 
6.8 to B.5 
20 mg/l 
150 mg/l 



500/100 ml 



100 mg/l 



0/100 ml 

Absent 
Absent 

Clear 
Colourless 
Good taste 



AGR'2 Livestock Watering 

The health and productivity of livestock are af- 
fected by the quantities of various substances 
ingested as feed and as water. Accordingly, the 
amounts of certain substances that can be present 
without harm in water consumed by livestock will 
depend in part on the amounts of the same sub- 
stances that are present in the feed in addition to a 
number of other factors which include: the daily 
water requirements and the species, age, and phy- 
siological condition of the animals, and the nature 
and quantities of other constituents of the feed and 
water. 

Animals may be able to tolerate a fairly high level 
of total dissolved solids or bacteria if they are ac- 
customed to such levels, but may be unable to 
tolerate a sudden change from waters with low 
dissolved solids or bacteria to waters with high dis- 
solved solids or bacteria. 

. In addition to direct effects on the antmats, cer- 
tain substances may contaminate animal products 



to the point where they will not be acceptable fdf 
human consumption. 

The variability of the factors that influence the 
acceptability of water for livestock-watering pur- 
poses must be considered when using the water 
quality criteria. Although the criteria provide a gen- 
eral guide to the quality of water that will be 
acceptable for most livestock, there may be cases 
where water of different quality than that indicated 
by the criteria will be required or acceptable be- 
cause of the nature, age, or condition of species 
being raised or because of special rearing condi- 
tions or feed components. In such cases, or where 
the quality of an individual supply Is In doubt, the 
quality should be assessed in relation to the specific 
use. 

Water meeting the permissible criteria will be 
satisfactory for most livestock under normal rearing 
conditions. Water meeting the desirable criteria 
should provide a palatable and safe source for all 
normal livestock-watering purposes. 



TABLE ACR-2 

Water Quality Criteria for Agricultural Uses 

Livestock 



Constituent or 


Permissible 


Desirable 


Characteristic 


Criteria 


Criteria 


General Quality 




ideally should meet the 
desirable criteria for 


Inoi^anic Chemicals: 




private water supplies. 


Total Dissolved Solids 


2500 mg/l 


<500 mg/l 


Arsenic 


0.05 mg/l 


Absent 


Cadmium 


0.01 mg/l 


Absent 


Chromium (hexavalent) 


0.05 mg/l 


Absent 


Fluoride 


2.4 mg/l 


1.2 mg/l 


Lead 


0.05 mg/l 


Absent 


Nitrate plus Nitrite (as N) 


20 mg/l 


< 10 mg/l 


Selenium 


0.01 mg/l 


Absent 


Sulphate 


1000 mg/l 


< 250 mg/l 


Radioactivity: 






Radium-226 


3 pc/l 


< 1 pc/l 


Strontium-90 


10 pc/l 


< 2 pc/I 


Cross beta activity 


1000 pc/l 


< 100 pc/l 


in the known absence 






of strontium-90 and 






alpha -emitting 






radionuclides, 






Microbiological: (D 






Enterococci (35°C) 


« 40/100 ml 


0/100 ml 


Atpe 


No heavy growth 
of blue-green 
algae 





(1) The supply should be free of barnyard runoff and of effluent contamination from either man or animals. The geometric mean 
of sample results should not exceed the values given. 
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AGR-3 Irrigation 

The surtabilily ot water for irrigation rannot be 
definer! prpcisely becauie the effects of the water 
on Ire rrop being irrigated depend on rrifiny f.irtors 
Thf'bf indudc <;oil types, chmatiL conditions, -rnga 
tion practirci, variations in thp rcldtion bflweon the 
concentrntjon and rompcA'tion of thp irngation 
water and the sn'l sniutmn, v.TriatJoni in the toler- 
ance of diftrrent plants tn thp romhnrd nr individ- 
ual ronrtitupnt*; in the irrigation water ot the loil 
solut'on, and the niodifying effects of interrelations 
iietwpen and among the constituents in general, 
for satisfactory iriigation, soils with poor drainage 
characteristics icquirc water of hti^her qualit> than 
better drained soils 

In humid arpas, exressive concentrations of salts 
or individurl eluments will normally hr leached 
from the soil during periods of hpav>' rainfall or 
snowmelt belore or after the growing season This 
Icachtny action is anothe' factor affecting the qualitv 
of water that ca'i be used for irrigaiion ft may 
illow the Lise of water of poorer quality than that 
listed in these criteria for some crops and condition'- 
without serious detrimental effects Also through 
proper timing and adjustment of frequency and 
volumoi ot water applied, detrimental effects of 
poorer quality water may often be mitigated Good 
drainage of soil may be a factor of similar import- 
ance as the quality of the water used 



llie piesente of sediment, pestic.des, or patho- 
gpnir organisms in irrigation v/atci, which may not 
specifical'y afiect plant giuwih, may affect the 
acceptability of the product Laiger sediment pai- 
ticlrs could lead lo plugging of sprinkler nozzles 

Although therF arc manv variations m the quality 
of w^ter that is suitable for specific irrigation uses, 
water quality criteria have been .issembled as a 
guidf to the quality of water that will meet many 
irrigation needs The criteria arc listed ?5 permis- 
sible and desitable \\ater meeting the desiiable 
ci/teiia should be satisfactoiy foi irngat.on of most 
crops in most s^nl lypcs for Song pprcds of f-me 
V^ater meeting the pcrmissiljle critPrij, while suit- 
able for many crops, soil and climal c fonditions, 
could result in derreaspd yields for ^ome crops if it 
15 used repeatedly, unless there is dilution or leach- 
ing by prpt ipititiori ur the appi/ralion ol 'Excess 
irrigation water under favourable drainage condi- 
tions Special crops or conditions, such as the grow- 
i!){^ ot plants m greenhouses, may require irrigation 
with vs.ater of higher quality than that indicated hy 
the desirable criteria 

1 he suitability nf a given '^'~;vrp r! M,d(or for 
spofifK rinp'i ,oil tvpes, and climatic conditions 
should be judged on an individi^a! basis if its suit- 
ability has not been demonstrated by practice 



*ei. 



TABLE AGR-3 

Water Quality Criteria for Agricultural Uses 
Irrigation 



Constituent or 




Permissible 




Desirable 




Characteristic 




Criteria 




Criteria 




Physical: ; 












Temiperatur.e j 








SS^F to 8S 


°f 


Microbiological: H) 












Fecal Conforms (44.S°a 




100/1 OD 


ml 


0/100 mi 


Enterococci (35 "C) 




20/1 OC 


ml 


0/100 ml 


Total bacteria (20°C) 




100,000/100 


rnl 


< 10,000/100 ml 


Inorganic Chemicals: | 












Aluminum ! 




20.0 


mg/l 


< 1.0 


mg/l 


Arsenic 


;, 


10.0 


mg/| 


< 1.0 


mg/l 


Beryllium 1 




1.0 


mg/l 


< 0.5 


mg/l 


Boron 




0.5 


mg/l 


0.3 


mg/l 


Cadmium 




COS 


mg/l 


< 0.005 


mg/l 


Chloride 




150 


mg/l 


< 70 


mg// 


Chloride — special requirement for 












tobacco 




70 


mg/l 


< 20 


mg/l 


Chromium 




20.0 


mg/l 


< 5.0 


mg/l 


Cobalt : 




10.0 


mg/I 


< 0.2 


mg/l 


Copper 




5.0 


mg/l 


< 0.2 


mg/l 


Lead 




20.0 


mg/l 


< 5.0 


mg/l 


Lithium 


ii 


5.0 


mg/l 


< 5.0 


mg/l 


Manganese 




20.0 


mg/l 


< 2.0 


mg/l 


Molybdenum 




0.05 


mg/l 


< 0.005 


mg/l 


Nickel 




2.0 


mg/l 


< 0.5 


mg/l 


pH (range) 




4.8 to 9.0 






Residual Sodium Carbonate 




1.25 


mg eq/l 


< 1.25 


mg eq/l 


= (CO, - +HCO3-)— (Ca+++ Mg++) 












expressed as mg eq/l 












Selenium 




0.05 


mg/l 


< 0.05 


mg/l 


Sodium Adsorption Ratio 




6 




< 4 




Na+ 












/ Ca+++ Mg++ 












expressed as mg eq/l 






il 






Total dissolved solids 












Vanadium 




500 


mg/t 


< 200 


mg/I 


Zinc 




10.0 


mg/l 


< 10.0 


mg/l 






5.0 


mg/l 


< 5.0 


mg/l 


Organic Chemicals; 












Pesticides 


Insecticides, herbicides, fungi- 
cides, and rodentlcides must 


Absent 






not 


be present in 


waters used 








for 


rrigation in concentrations 








that 


are detriment 


al to crops, 








lives 


tock, wildlife 


or man. 







(1) The geometric mean of sample results should not exceed the values given. 



2 WATER QUALITY CRITERIA FOR THE 
PROTECTION OF FISH, OTHER AQUATIC 
LIFE AND WILDLIFE (F & W) 

The following criteria are considered to be satis- 
factory for fish, other aquatic life and wildlife. 
Reference is made to aspects of water quality con- 
sidered to be most important in tbe light of current 
knowledge. Narrative guidelines are offered where 
quantification is not yet possible. 

Dissolved Materials 

Dissolved materials should not be added to in- 
crease the concentration of dissolved solids by 
more than one-third of the natural condition of the 
receiving water, owing to potentially harmful os- 
motic effects of high concentrations. Dissolved 
materials that are harmful in relatively low concen- 
trations are discussed In the section "Toxic Sub- 
stances". 

pH, Alkalinity, Acidity 

(1) pH should be maintained within a range of 
6.5 to 8.5. 

(2) To protect the carbonate system, and thus the 
productivity of (he water, acid should not be added 
in sufficient quantity to lower the total alkalinity to 
less than 20 mg/t. 

Temperature 

(1) General 

Unless a special study shows that discharge of a 
heated effluent into the hypolimnion of a lake will 
be desirable, such practice is not recommended and 
water for cooiing should not be pumped from the 
hypolimnion to be discharged to the same body of 
water. 

The normal daily and seasonal temperature varia- 
tions that were present before the addition of heat 
due to other than natural causes should be main- 
tained. 

Wherever possible, heated discharges should be 
located where elevated temperature will enhance 
public utilization of the water by supporting a wider 
variety of water uses. 

(2) Great Lakes and Connecting Watert 

(a) Heated discharges are not permitted that 
may stimulate production of nuisance organisms or 
vegetation or that are or may become injurious to 
wildlife, waterfowl, fish or other aquatic life or the 
growth and reproduction thereof. For each dis- 
charge of a heated effluent, acceptable mixing 
zones will be established on the basis of features 
and facts pertinent to that specific situation. 

(b) Heat may not be discharged in the vicinity 
of spawning areas or where increased water tem- 



perature might interfere with recognized move- 
ments of spawning or migrating fish populations. 

(3) Inland Waters 

(a) Heated discharges to inland waters will not 
be permitted unless it is clearly demonstrated that 
heated effluents will enhance the usefulness of the 
water resource without endangering the production 
and optimum maintenance of wildlife, fish and 
other aquatic species. It shall be the responsibility 
of the user to provide evidence to support the 
acceptability of the discharge under these terms. 

(b) Inland trout streams, salmon streams, trout 
and salmon takes and the hypolimnion of lakes and 
reservoirs containing salmonids and other cold 
water forms should not be warmed. 

(c) Heat may not be discharged in the vicinity 
of spawning areas or where increased temperature 
might interfere with recognized movements of 
spawning or migrating fish populations, 

Dissolved Oxygen 

(1) Warm-water Biota 

The dissolved oxygen (DO) concentration should 
be above 5 mg/l at all times, except that in certain 
situations concentrations may range between 5 and 
4 mg/l for short intervals within any 24-hour period 
provided that water quality is favourable in all other 
respects. 

(2) Cold-water Biota 

In spawning areas, DO levels must not be below 
7 mg/l at any time. Elsewhere, DO concentrations 
should not be below 6 mg/l. In certain situatrons, 
they may range betweeni 6 and 5 mg/l for short 
intervals within any 24-hour period, provided the 
water quality is favourable in all other respects. 

Carbon Dioxide 

The 'free' carbon dioxide concentration should 
not exceed 25 mg/l. 

Oil 

Oil, petrochemicals or other immiscible sub- 
stances that will cause visible films or toxic, noxious 
or nuisance conditions should not be added to 
water. 

Turbidity 

(1) Turbidity associated with waste inputs should 
not exceed 50 Jackson units in warm-water streams 
or 10 lackson units in cold-water streams. 

(2) There should be no discharge which would 
cause turbidities exceeding 25 Jackson units in warm- 
water lakes or 10 Jackson units in cold-water or 
oligotrophic lakes. 



Settleable Materials 

Sulbstances slhiould not be added that will adverse- 
ly affect the aquatic bio'ta O'lr will create O'bjection- 
able deposits oin the bottom o^r shore of any body 
of water. 

Colour and Transparency 

Fnr effertive photo'^ynihet r produriion of oxy- 
gen, [I IS lequirrc- tlirii iO poi tt?iit of the .nndent 
light rcjch t.hc boltorrt of dnv (lo'^'ird jjhotosyn- 
tht^tji /onf in vtliirh jc'c(iualo '■Jissokfd oxygen 
canLt'ntrdtiori' are lo be mdintdinrd. 

Floating M>*terials 

All fiotiliny materiiili. other than those of natural 
origin, 'hoiiid be excluded irom stieams and lakes 

Tainting <;ubstance<; 

All rridtcrfrjjs thjt will impart odour or laate tn 
fi<;h or odible in^'ertcbralps should be excluded 
fiom recen'ing waters at Irvels that produce tainting 

Radionuclides 

r<adiodclivc materials should not he present in 
naliir.il waters as a consequence oi' failure to cxcr 
cise necessaiy controls of radioactivity releases to 
keep exposure to a minimum. 

Iixperiencc has snown that standards established 
tor drinking watci a<-sure that people will receive 
no mcup ihan cunenlly acceptable amounts of 
iad'oarti\e Tiatenals from .iquatic sources and that 
fish and oSncr aquatic life will not receive an in- 
jurious, dose of radiation 

Thus, prcsrrt standards accppted for the pro- 
tection Of tish .)nd other aquatic lifs are as follows 

pc/l 
Oioss beta emitters 1000 

Rddiuin-^26 3 

Strontiuiti-90 10 

Where other radioisotope": occur, the significance 
of [he exposure of aquatic specie^ Lo these forms 
of r.idialioii should be assessed for each situation, 
both vvilh ic'spt'ct to potential danidgi- [o the organ- 
ism', ihcnueivps and to humans \\horc tish or other 
edible fo'ms ait utilized 

Plant Nutrients and Nuisance Growths 

(1) Nuliients fiom unnatui.il source'; tfiat will 
stimulate pioducton of algic, nuisance \ef4felat'on 
or olff^iiMve "-iiiTip giowths should not be added to 
water I he addition of sulphates or manganese 
oxide to J lakp should be limited if Mon is present 
Hi iht' hvpohmnion as these substance^ mav increase 
the qu.vilily oi available phosphoius 

(2) Orijii'iic (.It othei matcnals that \mII promote 
an increa'erf zone of anaeiobic dcconiposilion with- 
in a lake, re=.erv0(i or other body of v\ntoi should 
not be alloued to enter the vvalei 



(3) The naturally-occuiring ratios of nitrogen (par- 
ticularly NOs and NHJ to total phosphorus, and 
their amounts, should not be radically changed by 
the addition of materials from waste sources and 
land drainage. 

Toxic Substances 

Toxic substances must not be added to water in 
conrei.'rcili<,ns or combinalions that are toxic or 
harmful to hiiiriari, animal, plant or aquatic life, 
ex( epi where the apjiluation of approved sub- 
stances lor the control of nuisance organisms has 
been authorised by the Commission (Section 23b, 
OWRC Act) 

The evaluation of toxicity for aquatic organisms 
IS based on use of the "I Lm or median loleiance 
limit. This reptesentb the concentration at which 
half the test organisms will succumb over a jiiven 
[jr-riod of oxposuie such as 24, 4B or 98 hours. It 
does not, therefore, represent the safe concentra- 
tion ?na' an application factor is applied to ensure 
a safe condition, including allowance for sub-lethal 
effects 

0) Substances of Unknown Toxicity 

All effluents containing foreipn materials should 
be considered harrtitiil and not pemnii,sible until 
bioassay tests have shown otherwise. The onus for 
rlenujns'ratmf^ that an effluent is harmless in the 
conrenfrations to be found in the receiving waters 
rests with those responsible for the discharge, fnfor- 
mation conceining acceptable bioassay procedLires 
is available from the Conunission. 

(2) Apptication Factors 

Concentration of materials thai are nrjii-perstiitant 
(that 15, have a half-l'fe of less than 96 hours), or 
have non-cuiruialivp effects after mining With che 
receiving walers, should not exceed 1/10 of Iho 
applicable 96-hour TLm value at any time or picce 
based on species representative of local conditions 
The 24-hour average of the concentration of these 
materials should not exceed 1/20 of the TLm value 
after mixing. Fur othei toxicants, the concentrations 
should not exceed f/20 and 1/100 of the TLm value 
under the aforemenlioried conditions. 

0) Additive Effects 

When two or more toxic materials that have addi- 
tive effects aie present at the same time in the 
icceivmg water, some reduction is necessary in the 
permi'-siblc concentrations a^ deiived from bionssays 
un individual substances oi wastes 1 he amount of 
leduction required is a function of both the number 
of toxif materials present and their concentrations 
in lespect to the deiived peimi<:sible concentration. 
.An ippiopriate rreans f)f a'-'^uring that the combined 



amounts of the several sulbstances do not exceed a 

parmissible ooncentration for the mixture is through; 
the yse of the following relationship: 



V \.t, 1-b 



+ 



whure Ca, Cl, . . Cj, are the measured conccn- 
Iraiions of the tevpral toxic iriaterialb m the water 
and La, Lis, ■ Ln are the respeciivc permis- 

bible tnncentration limits derived for the malernls 
on an individual basis Sliciiild the sum ot thr several 
fracl.ons cxrred orip, thpn a local rpstridion on the 
conccnIralioF. <,i one or more ot ttie substances is 
nocebsarv 

(4) Pesticides 

(a) Chlorinated Hydrocarbons: 

Any addition of chlorinated hydrocarbon in- 
secticide? IS likely to cause damage to some 
desired organisms and their use should be 
avoided 

(b) Other Clicniical Pesticides 

Other pesticides and herbicides gaming ac- 
cess to water can (aLs.e damage to desirable 
organisms and should be used with utmost dis- 
cretioi and ' aiition Tjblc", F & VV 1 and F & VV-2 
list the 48-hnijr 1 i m value"; of a number of pesti- 
cides for various types of trcsh water organisms. 
To provide reasonably safe concentraiions of 
these rnateriaK in receiving witers, application 
factors ranymg from 1 iO to i 100 should be 
used, with thpse values depending o.i the char- 
acteristic of the pesticide in question and used 
as specified in (2) above Concentrations thus 
derived may be considered tenlattvelv ^aie under 
the conditions specified TLm values and re- 
lated application factors are sub|ect to revision 
as additional bioassay intormation is obtained 
for species which may he more representative 
of local conditions 

(5) Other Tonic Substances 

(a) ABS The concentration of ABS 

should not exceed 1 7 of the 
48-hour TLiTi at any time or 
place 

lb) LAS: The concentration of LAS 

should not exceed 1/7 of the 
48-hour TLm at any time or 
place. 

(c) ARSENIC: An application factor of 1-100 

should be applied to the 96- 
hour TLm value as a tentative 
safe concentration for continu- 
ous exposure. An env:fonmen- 



tal level of .01 mg/l should not. 
be exceeded uind'er any circum- 
stances. 

(dji AMMONIA: Permissible concentrations of 
ammonila should be determin- 
ed- by the flow-through blo- 
assay with the pH of the test 
solutio'n maintained at 8.5, DO 
concentrations between 4 and 
5' mg/l„ and temperatures near 
the upper allowable levels. 

(ei CADMIUM: The concenitration of cadmium 
must not exceed 1/500 of the 

96-hoor TLm concentration at 
any time or place. 

(f) CHROMilUM: The concentration of chromii- 

um sho'uld not exceed l/IOOol 

the 96-hour TLmi at any time or 
place. 

(g) CO'IPPER" The maximum copper (express- 

ed as Cu) concentration at 
anv time or place shall not be 
greater than 1/12 of the 96- 
hour TLm value. The maximum 
permissible concentration for 
continuous exposure is be- 
tween 3 per cent and 7 per 
conl of the 96-hour TLm. 

(h) LEAD: The concentration of lead 

should not exceed 1/20 of the 
96- hour TLm at an> time or 
place and the 24-hour aver- 
age should not exceed 1/100 
of the 9&-hoiir TLm concentra- 
tion after mixing 

(i) MERCURY: Owing to demonstrated cumu- 
lative effects of mercury in fish, 
and the attendant hazard to 
other animals, discharges of 
mercury to water should be 
avoided. 

(j) NICKEL; The concentration of nickel 

should not exceed I/SO of the 
96-hour TLm concentratltjn at 
any time or place 

(Ik)' ZINC: The conreni ration of Zinc 

should not exceed 1/100 of the 
96-hour TLm concentration at 
any time or place. 
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TABti i & W-1 INSiCTlCIDiS* 

148-hour TLm values from static bioassay, in micrograrris per litre, Ejccaptionis are notedl.) 



Pestictdfr 



Abate 

Aldrln' 

Allethirin' 
Azod<ririi, 
Aramite 
Baygon' 
Baytex' 

Benzene hexachloride 
(lindane) 

Bidrini 

Carbary! (sevin) 
Carbophenoithion 

Ctritihiion) 
Chlordane* 
Chloroiibenzilate 
Chlo'rthion 
Coumaphos 
Cryoiitie 
Cyclethrin 
DDiD (TDE)' 
DDT" 

Delnav (dioxathion) 
Ddmeton (systex) 
Diazinon" 
Dibrom (naled) 
D'ieldrin" 
iDilan 
Dimethoate 

(cygo'n) 
Dimethrin 
D'ichlorvos" (DDVP) 
Oisylfoten Idi-syston) 



Stream 














Gamma rus 


Invertebra 


le^ 




Cladoceeans' 


Fisii' 




LacHstris,* 


Species 


TLm 


Sp 


ecies 


TLm 


Spectei 


Tljn 


Tljii 


Pteronarrys 


100 








Brook trout 


1,500 


640 


ralifornica 
















P. californica 


8 


Daphnia 

pulex. 


28 


Rainbow 
trout 


3 


12,000 


P. califoinica 


28 


D. 


pulex 


21 


-do- 
-do- 


19 
7,000 


20 






D. 


magna 


Wi 


Bl'uegil'l 


35 


100 


P ailifornica 


110 








Fathead 


25 


50 


P calitomica 


130 


Simorephalus 


31 


Brown t. 


60 


70 








sernilatu'. 










P californica 


8 


D. 


pulex 


460 


Rainbow t. 


18 


ai 


P californica 


1900 


D. 


pulex 


600 


-do. 


fl,000 


790 


P. californica 


1.3 


D. 


pulex 


64 


Brown L 


1^00 


22 






D 


magna 


0,009 


Biuegill 


225 


2i 


f. ■californica 


55 


5. 


.serrulafus 


20 


Rainbow t 


10 


ii 






S. 


"ierrulatLit 


.WO 


-do- 


710 








D. 


magna 


4.5 












D. 


magna 


1 






0.14 






D 


pulex 


5,000 


Rainbow t. 


47,000 








D. 


magna 


55 








P. californica 


1100 


D. 


pulex 


3.2 


Rainbow i 


9 


1.8 


P., californica 


19 


D. 


pulex 


0.36 
14 


Bass 

IBIueglll 
-do- 


2.1 

14 
81 


2.1 
690 


P. californica 


60 


D 


pulex 


0.9 


-do- 


30 


500 


P. californica 


16 


U 


puiox 


3.5 


Brook t. 


78 


160 


P. californica 


1,3 


D 


pulex 


240 


Bluegill 


3.4 


1,000 






D 


magn.i 


21 


-do- 


16 


600 


P. caiifernjica 


140 


D 


magna 


2500 


-do- 
Rainbow t 


9600 

700i 


400 


P. californica 


10 


D. 


pulex 


0.07 


Bluegill 


700 


1 


P. californica 


18 








-do- 


40 


70 



From Report of the Cornmittee on Water Quaitty Criteria, federal Water Pollution Control Administration, U.S. Department of the Interior (1966). 



TABLE F & W-1— conttn.Ei.isll 







Stream 














Ganimanit 






Invertebrate^ 




Ciadoceran! 


1* 


Fish' 




Lacuslria/ 


Pesticide 


Species 


TLm 


Species 


Tlni 


Species 


fiLim 


TLm 


Dursban 


Peteronareella 


1.8 








Rainbow t. 


20 


0.4 






had la 
















EndosL'Ifan nhiodan) 


P 


cahforpiica 


5.6 


D 


magna 


2« 


-do- 


U 


64 


Endrin" 


P. 


californicd 


o.a 


D. 


pulex 


20 


Blueglll 


0.2 


4,7 


EPH 








D 


magna 


0,1 


-do- 


17 


36 


Ethion 


P. 


californica 


14 





magna 


D,01 


-do- 


230 


3.2 


Ethyl guthion' 








D. 


pulex 




Rainbow t. 






Fenlhton 


P. 


californica 


jg 


D. 


pulex 


4 








Guthion^ 


P. 


calrfornica 


a 


D. 


magna 


0.2 


Rainbow t. 


10 


0.3 


Heptdchlor^ 


P. 


badia 


4 


D. 


pulex 


42 


-do- 


f 


lOO 


Keith ane (dtcofel) 


P, 


californica 


3000 


D. 


magna 


390 


-do^ 


100 




Kepone 














-do- 


37.5 




Ma! a th ion' 


P. 


badia 


6 


D. 


puiex 


1.8 


Bruok t. 


19.5 


1.8 


Methoxychlor' 


P. 


californica 


8 


D. 


pulex 


0.8 


Rambow t. 


7.2 


1.3 


Methyl pa rath ion* 








D. 


magna 


4.8 


Blueglll 


8000 




Morestar 


P. 


californica 


40 








-do- 


96 




Ovcx 


P. 


californica 


1S00 








-do- 


700 




Paradichlorobeniane 














Rainbow t. 


880 




Pdrathion' 


P. 


californica 


11 


O. 


puloc 


0.4 


Qiuegill 


47 


f 


Perthane 








D. 


magna 


9.4 


Rainbow t. 


7 




Fhosdrin' 


P. 


californica 


9 


D, 


pulex 


0.16 


-do- 


17 


310 


Phosphamjdon 


P. 


californica 


460 


D'. 


magna 


4 


-do- 


8000 


3.8 


Pyrethrins 


P. 


californica 


64 


D. 


puliex 


25 


-do- 


54 


18 


Rotenonc 


P. 


californica 


900 


D. 


pulex 


10 


Bluegill 


22 


350 


Strobane" 


P. 


californica 


7 








Rainbow t. 


2.5 




Tetradifon (Icdion) 














Bluegill 


1100 


140 


TEPP' 














Fathead 


390 


52 


Thanite 








D. 


magna 


4,50 








Thimet 














Bluegill 


5.5' 


m 


Toxaphene" 


P. 


californica 


7 


D, 


pulex 


15 


Rambow t. 


2.8 


70 


TnLhIoroion 


P. 


badta 


22 


D. 


magna 


8.1 


-do- 


160 


60 


(dipterex)" 




















/;prtran 


P. 


califomica 


16 


D. 


pulex 


10 


-do- 


8000 


76 



TABLE F & W-2 

HIRBICIDIS, FUNdlCIDB, DEFOLIANTS, ALGICID^* 



Pesticide 



Stream 
Invertebrate* 



Cladoceruis' 



Fish' 



Species 



TLm 



Spedes 



TLm 



Species 



TLm 



Gannmanis 

Lacustris/ 

TLm 



Arnetryne 
Aminotriazole 
Aquathol 
Atrazine 

Azide, potassium 
Azide, sodium 
Copper chloride 
Copper sulphate 
Dichlobertil 

ZA-D PGBEE 
2,4-D BEE 
2,4-D IsopTopyl 
2,4-D butyl ester 
2,4-D butyl -I- 

isopropyl ester 
2,4,5-T isooctyl ester 
2,4,S-T isopropyl ester 
2,4,5-T PGBE 
2(2,4-DP) BEE 
Dalapon 

Dead-X 

DEF 

Dexon 

DIcamba 

Dichlone 

Difolitan 

Dinitrocresol 

Diquat 

Diuron 

Du-ter 

Dyrene 

Endothal, Copper 



Pteronarcys 44,000 
californica 

P. californica 1600 



P, californica 
Very low toxicity 
P. californica 5000 
P. californica 2300 
P. californica 42,000 



P. californica ISO 
P. californica 560 



P. californica 2800 



Daphnia 
magna 



Daphnia 

pulex 

D. pulex 



jma 



3700 



3200 



D. magna 6000 

D, pulex 3700 

D. magna 26 

D. pulex 1400 

D. magna 490 



Rainbow t. 



3400 



Bluegill 257 

Rainbow t 12,600 

Bluegill 1400 

- do - 980 
-do- 1100 
-do- 150 

- do - 20,000 

Rainbow t. 960 

Bluegill 2100 

- do - 800 
-do- 1300 
-do- 1500 

- do - 16,700 
-do- 1700 

- do - 560 
-do- 1100 



10,000 
WOO 



1500 



1800 
760 



Rainbow t. 9400 

Bluegill 36 

Bluegill 23,000 
non-toxic 

Rainbow t. 46 

Channel Cat 31 

Rainbow t. 210 

Rainbow t. 12,300 

- do - 4300 

Bluegill 33 
15 

Rainbow t. 290 



Very Low Toxicity 



5600 
230 
6CXKI 
5600 
11,500 
6500 



380 



* From Report of the Committee on Water Quality Criteria, Federal Water Pollution Control Administratrani, U,S, Departmeftt of the Interior (1968). 



TABLE F & W-2— continued 



Pesticide 



Stream 










Gammanis 


Invertebrate* 


Clsdoceimns' 


Fish' 




Laaistris,* 


Spmes TLin 


Species 


TLm 


Species 


TUn 


Tim 








Rainbow L 


1150 




P. californica 70,000 






-do- 


16,500 




P. californica 80,000 


D. putex 


4500 


-do- 


7500 


18,000 


P. caiiiornica 3500 






-do- 


290 










-do- 


690 


1000 








-do- 


100 


5500 








-do- 


79 




P. californica 


D. pulex 


3700 


Very low 




18,000 


Very low toxicity 






toxicity 
Rainbow t. 


7800 






D. pulex 


2000 


-do- 

Bluegill 

-do- 


650 
1400 
1200 




P. californica 50,000 






Rainbow t 


5000 


21,000 


P. californica 


Simocephalus 


1400 


-do- 


36,500 




Very low toxicity 


serrulatus 
















-do- 


2500 


48,000 


P. californica 4200 


D. pulex 


240 


-do- 


11 


5600 








-do- 


5900 


ISjOCXi 



Endothal 

dimethylamine 
Fenac, acid 
Fenac, sodium 
Hydram (molinale) 
Hydrothol 191 
Lanstan (Korax) 
LFN 
Paraquat 

Propazine 
Silvex, PGBEE 
Silvex, isoc^l 
Silvex, BEi 
Simazine 
Sodium arsenite 

Tordon (picloram) 

Trifuralin 

Vernam' (vernolate) 



1 Stonefly bioassay was done at Denver, Cola., and at Salt Lake City, Utah. Denver tesb were in soft water (35 mg/l TDS), non-aerated, 60 F. Salt Lake City tests were 
in hard water (150 mg/l TOS), aerated, 48-50 F. Response was death. 

i Daphnia pulex and Simocephalus serrulatus bioassay was done at Denver, Colo., in soft water (35 mg/l TDS), non-aerated, 60 F. Daphnia ma^la bioassay was done 
at Pennsylvania State University in hard water (146 mg/l IDS), non-aerated, 68 F. Respone was immobilization, 

3 Fish bioassay was done at Denver, Colo., and at Rome N.Y. Denver tests were with 2-inch fish in soft water f35 mg/l TDS), non-aerated, trout at 55 F.; other species 
at 65 F. Rome tests were wtlh 2-2'/j inch fish in soft water (6 mg/l TA: pH 5.85-6.4), 60 F. Rsponse was death. 

4 Cammarus bioassay was done at Denver, Colo., in soft water (35 mg/l TDS), non-aerated, 60 F, Response was death. 

5 Becomes hound to soil when used according to directions, but highly toxic (reflected in nurnbers) wlien a^d^ direcdy to w^ter. 



3 WATrR QUALITY CRITERIA FOR INDUSTRIAL 
WATER SUPPLIES (IWS) 
DesifpH v,/dter qiinliiy criteria are tabled for the 

major incJustriai claisificalions as follows. 

Brewing ard SofI Drinks — IWS-1 

ChciniLjl and Allied Products — IVv'S-2 

Induslriol C(3uling - lWS-3 

Food Processing - IWb-4 

Eiectropldlmg and Metal Finishing ■ — IWS-5 
Iron and Sloci — IWb-6 

Petrol eLim — IVVS-7 

Pulp and Papei — IWb-fi 

Leather Tanning and Finishing — IWb-g 
Textiles — IWS- 10 

While the values listed should not normally be 
exceeded, thesp water quahry cnlena can vary 
considerably for the same indiist'-ial process de- 
pending on factors such as the technological age of 
plant design 

A raw surface water and/or ground water supply 
which 15 Uied by many different industries may not 
satisfy the widely varying criteria for each use How- 
ever, water treatment technology in its present state 
of development prrmils the utiliration ot surface 
water of literally any available quality to produce 
water of any desired qualitv at the point ot use in 
industry' 

Most industries located on municipal water sup- 
ply systems find the quality of water provided to be 
satisfactory If the water quality requirements of an 
industry are such that water ol higher quality than 
that provided by the municipality is requiied for 
specific process use, the industry generally accepts 
the additional costs involved to produce the higher 
quality water 

TAiLi IWS-1 

WATER QUALITY CRIIERIA FOR THI 
BREWING AND SOFT DRINK INDySTRIfS 

(Unless otherwise Indicated, ynits are m-g/l) 

Characteristic Concentaion 



Taste, threshold number 
Odour, threshold number 



M. SI 



Alkalinity (CaCOa) 




es 


pH, units. 




m 


Il-lardln«s (CaCOJ 




'Wll 


Chloride <CI) 




2sm 


Sulphate (SOJ 




2501=1' 


Iron (Fe) 




O.J"3' 


Manganese (Mni) 




0.05 


Fluoride (F) 




113) 


Dissolved solids. 




IW 


Organics: earbon i 


chlorofo.nmi extract 




(CCE) 




0.15M 


Coliformi bacteria, 


count/lOO ml 


ot 


Colour, units 




gwi 



CaritroHed by trDalmenl for othcf constituents, 
tor brewing, vsIiih should i ril exf^nt) TOO ITig/i 
Nut .greater than OWRC Drmking WAtfr Objetlivfs. 
In general public water supplies arc Riven conven(iuna{ 
tredtment sjch as cojgul»ition, filtration <intl chlunndlioin 
Any additional rcqilrremcnt for higher qua!il>, fof tix 
annple, dpiom^ed vvatpr, ts \he responsibility of the indus- 
try To ensL'e low orfjardc content, activated carbon trcat- 
mpnl IS used by industry 
Zi-ro, not dflcnable by test 

TABLE IWS-2 



WATER QUALITY CRITERIA FOR THE 
CHEMICAL AND ALLIED PRODUCTS INDUSTRIES' 

(Unless otherwise indicated, units are mg/1) 
Characteristic Concentration^ 



Alkalinity (as CaCOj) 
Iron Te) 
Manganese (Mn) 
Calcium (Ca) 
Magnesium (Mg) 
Bicarbonate l\'\CO^'^ 
Sulphate (SO.) 
Chloride [CI) 
Nitrate (NO,,) as N 
Hardness {aa CaCO,) 
pH, units 
Dissolved solids 
Silica 

Colour, units 
Suspended solids 



150 

03 

0.1 

50 

25 

250 

aso 

250 

10 
250 

G.5 0.; 
750 

50 

20 

15 



IndustrifS includp Ific Tianufacliire oi' ■synthetic rubber. 
pla>itic^ fertilizers, soap and delprgpnts, organic and in- 
orRani^ r-hemicals, etc 

Because of the varyinR requirements of the many uses in 
the vast number of chemical industni's, more strinycm 
lestfictions. dJC plaLCtl on stieral of Ihe above noted 
characlcnslrcs In samp cases, any coricenttation can be 
handled, while in othcs, the raw water is actcptpd as 
tCLeiired prowded tt n-.cct? total solids or othpr limiting 
values The above ronrpnl rations nrp suggested guidelines 
that ^hojlct bf siirt?ble for the ma;orttv of uses rn the 
chemical industrv' 

TAPLe IWS-3 

WATEl QUALITY CRITEilA 

FOl COOIINC WATER* 
(Llnless otherwise indicated, units are mg/l) 
Chamcteristk Cimcentraticiii 



Turlbidi'ty 
Hardness 
Iron 
Manganese 



SO 
SO 

0.5 

0.5 



— 15 = 



Cooling waters should hd^e appropriate inilidl tempera- 
tures dnd should not dcprjiit atdle, be corros.^t; ur en- 
cu(.jrage thp grfiwih of slimr^* Among ]he con'"titurnis of 
natural *ater that tTiay proit- tlftrimt'riial tii lii use loi 
cooling purposei a!e hardness suspended solids dissolvtd 
^dS<.->, dCid$, oil and other oiganiL compounds and slime 
forming organisms 

TABLE IWS-4 

WATER QUALITY CRITERIA FOR THE 

FOOD PROCESSING INDUSTRY 

(Unless othervvise indicated, units are mg/l) 
Characteristic Concentration 



Alkalinity (CaCO,) 


150 


pH, units 


6.5-8.5 


Hardness (CaCOJ 


150 


Chloride (CI) 


250 


Sulphate (SO,) 


250 


Iron (Fe) 


0,2 


Manganese (Mn) 


0.2 


Chlorine (CI) 


(1! 


Fluoride (F) 


1M 


Silica (SiO.) 


50 


Phenol 


"S'J^.fJ 


Nitrate (NO,) as N 


10W 


Nitrite (NO,) as N 


PI 


Organlcs: 




Carbon chloroform extract (CCE) 


015 


Odour, threshold number 


(Ji 


Taste, threshold number 


01 


Turbidity 


16! 


Colour, units 


5 


Dissolved solids 


500 


Suspended solids 


10 


Coliform, count/100 ml 


w 


Total bacteria, count/100 ml 


1?) 



(1) Proress waters for food canning jre puiposely chlorinated 
to a selected, uniform level An uiichiorinated supply 
must be available fur preparation of canning svrups. 

12) Waters used in tfie processing and formulation of foods 
for bahie^ should be low in fluorides foncentration Also, 
beLauif high nitiatp intake is iilleged to be involved in 
infant illnesst^s, the rontcntrntion of nitrates in waters 
used for proressing rtabv foods shoiild be low 

(3) Zero, not detectable b> tc^t. 

(4) Because chlonnal'On of fofKj processing waters is 3 desir- 
able and A'idespread practice, the phenol tfjnEenl of in- 
take waters must he considered Phenol and chlorine in 
water can react to fort^ ctilorophenol, which even in 
trace amounts can impart a medicinal off-flavour to foods. 

(5) Maximum permissible conrenlralion mav be lowi-er de- 
pending on t>pt of substance and its effect on odour and 
taste. 

(5) As required by OWRC Drinking Water Objectives 
(7) The total bacterial count must be considered as a qualir^ 
repuiiement for wateis used in < ert^m fticKl [iioces-iing 
operations. Other than aesthetic considerations, high 
bacterial concentration in waters cominj; m rontact with 
fiozen foods may significantly ir>cie.ise She count per 
gram for the food Waters used to < ool heal-stenlized 



cans or jars of food must be low in total count for bac- 
teria to prevent serious spoilage due !ci aspuation of 
orqaiiisirts through containi't seam-. Chlorination la wnielv 
practised lo assure low ht^cteiial counts on container 
cooling waters. 

WATER QUALITY CRITERIA FOR THE ELECTRO- 
PLATING AND METAL FINISHING 
INDUSTRIES — IWS-5 

Plating-room processes that utilize water include 
the stripping or pickling operations, cleaning by 
organic solvents or alkaline solutions, rinsing, and 
electrochemical plating. For acid stripping or for 
alkaline cleaning, the quality of water used in the 
baths is seldom critical, for the added chemicals far 
outweigh the natural constituents of the water. 
Hardness of water may be detrimental when soaps 
or alkaline cleaning agents are used. 

for rinsing and for plating, water quality is fre- 
quently a major problem. High quality water is of 
primary importance to assure satisfactory finished 
work. For decorative plating, water spots and stains 
may necessitate reworking, wiping, buffing, and 
other laborious operations. Before the application 
of any organic corrosion-resistant coating, it is almost 
a necessity to use demineralized water in the final 
rinse, in order to achieve adhesion of the coating. 
A high concentration of dissolved solids is especially 
detrimental in rmse waters. 

In plating baths, iron, aluminum, calcium, mag- 
nesium, sodium, potassium, carbonate, bicarbonate, 
sulphide, sulphite, sulphate, fluoride, chloride, sili- 
cate, copper, and lead have been reported to cause 
difficulties under certain conditions. Considerable 
evaporation occurs from plating baths and hence the 
tons present in the make-up water are concentrated 
to the extent that they are troublesome. 

Calcium and magnesium are espcciallv trouble- 
some in plating baths, for they tend to precipitate 
to form scale on the heated surface or a sludge in 
the water. There is a probability of these precipi- 
tates being included tn the electro-deposit, causing 
pits, porosity, and roughness, Magnesiurri may also 
reduce the "thrc>wing power" in chromiurn baths, 
but on the other hand, magnesium sulphate is some- 
times added to nickel-plating baths to produce 
softer depo5-its, to minimize certain types of pitting, 
and to increase throwing power. 

Sodium and potassium are generally not harmful 
m plating operations, although sodium may cause 
brittle deposits in nickel baths oi reduce the throw- 
ing power in chromium solutions. Iron (s one of 
the most troublesome pollutants of many plating 
operations. In a nickel-sulphate bath, it may cause 
hazy, streaked, pitted, or brittle deposits; in acid 
copper snIuHons, it produces rough deposits, in 
chromium baths, it reduces the throwing power; in 



-"''H^- 



cadmium cyanide, it causes hazy deposits; In silver 
cyanide, stained deposits; and in zinc sulphate baths 
it lowers the plating efficiency and the protective 
value of the coating. 

Among the anions, bicarbonates are detrimental 
in heated alkaline baths, for they tend to be con- 
verted to carbonates and accelerate the precipitation 
of calcium. Moreover, they buffer the water and 
require higher dosages of acid or alkali to obtain 



the desired pH value. Chlorides have been reported 
to cause rough, modular, iridescent, and crystalline 
deposits in cadmium, copper, silver, and tin baths 
respectively. Organic substances reduce chromium, 
and cause rough, hazy, streaked, coloured, or pitted 
deposits under various conditions. Colour and tur- 
bidity are similarly objectionable. 

Abstracted from "Water Quality Critefia", 2nd Editiort, State 
Water Quality Control Board, California, Publication No. 3-A 



TABLE IWS^ 

WATER QUAUTY CRITERIA FOR THE 
IRON AND STEEL INDUSTRY 

(Unless otherwise indicated, units are mg/i) 





Quenching, 
hot rolling, 
gas cleaning 




Selected 


rinse 


waters 


Characteristic 


Cold rolling 


Softened 


Demineralized 


Suspended solids 




25 


10 


(2) 




(2) 


Dissolved solids 




(1) 


(1) 


(1) 




(2) 


Alkalinity (CaCO.) 




(3) 


<3) 


(3) 




(2> 


Hardness (CaCOs) 




(3) 


(3) 


100 




ca 


pH, units 




6.0-9.0 


6.0-9.0 


6.0-9.0 




(1) 


Chloride (CI) 




150 


ISO 


150 




42) 


Dissolved oxygen (Ds) 




(4) 


(4) 


(4) 




M) 


Temperature, °F 




100 


100 


100 




100 


Oil 




(1) 


(2) 


(2) 




(2) 


Floating material 




m 


(2) 


(2) 




m 



(1) Accepted as received if meeting total solids or other limiting values. 

(2) Zero, not detectable by test, 

(J) Controlled by treatment for other constltMenti. 

(4) Minimum to maintain aerobic conditioriSi 



.^w^ 



TABLE lWS-7 

WATER QUALITY CRITERIA FOR THE 
PETROLEUM INDUSTRY 

(Unless otherwise indicated, units are mg/l) 



Characteristic 



Concentration 



Silica (SiO,) 

Iron (Fe) 

Calcium (Ca) 

Magnesium (Mg) 

Bicarbonate (HCO,) 

Sulphate (SOJ 

Chloride (CI) 

Fluoride (F) 

Nitrate (NO,) as N 

Dissolved solids 

Suspended solids 

Hardness (CaCO,) 

Noncarbonate hardness (CaCO,) 

Colour, units 

pH, units 



(1) 

1 

;^ 
|g 

ri) 

(1) 

200 

(1) 

0) 
750 

10 
350 

70 

m 

6.0-9.0 



(1) Accepted ai received if meeting tola! solids or other limiting values. 



TABLE IWS-8 



WATER QUALITY CRITERIA FOR THE 
PULP AND PAPER INDUSTRY 

(Unless otherwise indicated, units are mg/l) 



Chemical Pulp and Paper 



Characteristic 



Mechanical Pulping 



Unbleached 


Bleached 


50 


50 


f! 


(1) 


1.0 


0.1 


0.1 


0.05 


(1) 


CI) 


20 


20 


10 


10 


(1) 


flj 


200 


2D0 


(1) 


(1) 


101=' 


10"' 


100 


100 


6.0-9.0 


%.MM 


30 


10 


(1) 


9S 



Silica (5iO,) 
Aluminum (Al) 
Iron (Fe) 
Manganese (Mn) 
Zinc (Zn) 
Calcium (Ca) 
Magnesium (Mg) 
Sulphate (SOJ 
Chloride (CI) 
Dissolved solids 
Suspended solids 
Hardness (CaCOJ 
pH, units 
Colour, units 
Temperature, °F 



(1) 

0) 
03 
0.1 

m 

(1) 
(1) 
(1) 

500 

(1) 
(1) 

11) 

6.0-9.0 

30 

(1) 



(1) Accepted as received If meeting total solids or otti€r limiting values. 

(2) No gritty or colour-producing solids. 
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TABLE iWS-^9 

WATER QUALITY CRITERIA FOR THE 
LEATHER TANNING AND FINISHING INDUSTRY 

(Unless otherwise indicated, units are mg/l) 



Characteristic 



Tanning 
Process@ 



General 
Finishing 
Process^ 



Colouring 



Alkalinity (CaCOJ (D 

pH, units 6.0-8.0 

Hardness (CaCO,) 150 

Calcium (Ca) 60 

Chloride (CI) 250 

Sulphate (SOJ 250 

Iron (Fe) 0.3 

Manganese (Mn) SD.2 
Organics: 

Carbon chloroform extract (CCE) (S) 

Colour, units 5 
Coliform bacteria, count/100 ml (6) 

Turbidity (3) 



130 
6.0-8.0 
(2) 
<2) 
250 
2S0 
0.3 

az 

0.2 
5 

(6) 

(3) 



130 
6 0-8.0 

(3,4) 

0,4) 

15) 

(5) 

0.1 

om 

(3) 

s 

(5) 

(3) 



(1) Accepted as received if mesting total solids or other litniting values. 

(2) Lime softened. 

(3) Zero, not detectable by test 

(4) Demineralized or distilled water. 

(5) Concentration not known. 

(6) OWRC Drinking Water Objectives. 



TABLE lWS-10 

WATER QUALITY CRITERIA FOR THE 
TEXTILE INDUSTRY 

(Unless otherwise indicated, units are mg/i) 





Sizing 








Characteristic 


Suspension 


Scouring 


Bleaching 


Dyeing 


Iron (Fe) 


0.3 


0,1 


0>1 


0.1 


Manganese (Mn) 


0.05 


0.01 


0.01 


0.01 


Copper (Cu) 


0.05 


0.01 


0.01 


0.01 


Dissolved solids 


100 


100 


100 


100 


Suspended solids 


5 


5 


5 


5 


Hardness (CaGO.) 


25 


25 


25 


25 


pH, units: 










Cotton 


6.5-10.0 


9.0-10.5 


2.5-10.5 


7.5-10.0 


Synthetics 


6.5-10.0 


3.0-10.5 


(1) 


6.5-7.5 


Wool 


6.5-10.0 


3.0-5.0 


2.5-5.0 


3.5-6.0 


Colour, units 


5 


5 


5 


5 


(1) Not applicable. 
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4 CRITERIA FOR PUBLIC WATER SUPPLIES 

(PWS) 

Criteria are given for public and private supplies 
from both surface and ground water sources. 

Public supplies include water systems operated 
by municipalities, public utilities, industries, com- 
missions, commercial estabtishments, etc. where 
competent operation of the water supply system is 
provided. 

Private supplies include water systems operated 
by personnel who may not have the necessary 
technical or mechanical expertise. 

PWa-l Criteria for Public Surface Water Supplies 

Since treatment processes exist which can convert 
any raw water (with a few minor exceptions) to 
potable water, it is necessary to define a commonly 
accepted treatment system which can produce a 
potable water at a reasonable cost. For the pur- 
poses of these criteria, such a system has been 



defined to consist of coagulation, flocculation, sedi- 
mentation and rapid sand filtration; the use of 
chemicals is restricted by definition to the com- 
monly used coagulants and chlorine for disinfection. 

Two types of criteria have been established, 
namely the Permissible Criteria and the Desirable 
Criteria {Table PWS-1). Waters meeting both of 
these criteria are acceptable for treatment by the 
defmed treatment process stated above. Waters 
meeting the Desirable Criteria provide for a greater 
margin of safety. 

It should be borne in mind that the values given 
under the Permissible Criteria cannot be considered 
as maximum single sample values. These criteria 
should not be acceded over substantial portions of 
time. If this should occur, then it will become 
necessary to determine the cause and initiate 
corrective action. The frequency and variety of 
sampling should be based on the findings of a 
comprehensive pollution survey. 
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TABLE PW5-1 

WATER QUALITY CRITERIA FOR 
PUBLIC SURFACE WATER SUPPLIES 

fUnless otherwise indiated, units are mg/l) 



ConstituenI or 
Characteristic 



PemiissiMe 
Criteria 



Desirable 
Criteria 



Physical 

Colour (platinum-cobalt) 
Odour 

Turbidity 
Temperature 



75 units 
Readily removable 
by defined treatment 

— do — 

85°F 



< 5 units 

Absent 
Absent 
Pleasant tasting 



Irrarganic Chemicals 

Aimimonia 

Arsenic* 

Barium* 

Boron* 

Cadmium* 

Chloride* 

Chromium* (hexavalent) 

Copper* 

Dissolved Oxygen 

Fluoride* 
Hardnesf* 



Iron '(ftlterableli 

Lead* 

Manganese* (filterable) 

Nitrate plus Nitrite* 

pH range 



Phosphorus* (phosphates) 



0.5 (as N) 

0.05 

1.0 

1.0 

0.01 

250 

0.05 

1.0 

> 4 (monthly mean) 

> 3 (individual sample) 
See footnote n) 

Acceptable levels will vary with local 
hydrogeologic conditions and consumer 
acceptance. 

0.3 

0.05 

0.05 

10 (as N) 

6.0-8.5 units 



Selenium* 




0.01 


Silver* 




0.05 


Sulphate* 




250 


Total Dissolved Solids* 






(filterable residue) 




500 


Uranyl Ion* 




5 


Zinc* 




5 


Organic Chemicals'^' 






Carbon cJiloroform extract* (CCE) 


0.15 


Cyanide* 




0.20 


Methylene blue active i 


lubstances* 


0.5 


Oil and grease* 




Virtually absent 



Not encourage growth of algae or 
interfere with treatment process 



< 0.01 
Absent 
Absent 
Absent 
Absent 

< 25 
Absent 
Virtually absent 

Near saturation 
1.0 



Virtually abitnt 
Absent 
Absent 

Virtually absent 
Least amount of inter- 
ference with treatment 
process 



Absent 
Absent 

< 50 

< 200 
Absent 
Virtually absent 



< 0.04 
Absent 

Virtually absent 
Absent 



Table PWS-I (coUt) 



Constituent or 
Characteristic 



Pennissible 
Criteria 



Desirable 
Criteria 



Pesticides: 




Aldrin* 


0.0T7 


Chlordane* 


0003 


DDT* 


ao42 


Dieldrin* 


0.017 


Endrin* 


0.0m 


Heptachlor* 


0.01a 


Heptachlor epoxide* 


0.016 


Lindane* 


0.056 


Methoxychlor* 


nors 


Organic phosphates plus 




carbamates* 


ai 


Toxaphene* 


0,005 


Herbicides: 




2,4-D plus 2,4,5-T, 




plus 2,4,S-TP* 


0.1 


Phenolic Substances* 


Virtually abient 


Radioactivity 


(pc/D 


Cross beta* 


1,000 


Radium-226* 


3 


Strontium-90* 


10 


Microbiological <'i 




Coliform organisms (at 35°C) 


5,000/100 ml 


Fecal conforms (44.S°C) 


500/100 ml 


Fecal streptococci (35°Q 


50/100 ml 


Total Bacteria (20°C) 


100,000/100 ml 


Clostridia (in water) (35°C) 


50/100 ml 



— do— 

— do — 
— do— 

— do — 

— do — 

— do — 

— do — 

— do — 

— do — 

— do — 



— do — 

■ — 'do^' 



(pc/l) 

< 100 

< 1 

< 2 



< 100/100 ml 

< 10/100 ml 

< 1/100 ml 

< 1,000/100 ml 

0/100 ml 



• The defined treatment prtxress has little effect on the constituents. 

(1 ) Annual Avy. of Mu, Dally 
Air temp. F. 

50.0 to 53,7 
53.B to 5B.3 
S8.4 to 63.8 



Recommended Limit for 
Fluoride mg/i 

1.7 
1.3 
1.3 



(2) Organic chemicab should not be present in concentrations as to cause adverse tastes and odours which cannot be removed 
by the defined trealment and/or by chlorination only. 

(3)' A monthly geometric mean of the results of raw water samples collected on a weekly basis [mJtiimufn of one sample pe* 
weeik) should be less than the numbers given under the Permissible Criteria column. These figures do not Imjply a relalion,- 
ship between bacterial groups. 
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PWS-2 Criteria for Public Ground Water Supplies 

With the exception of dissolved oxygen, flu- 
orides and microbiological criteria, the water qual- 
ity criteria for surface water apply to grourtd water 
supplies. 

For fluorides, hydrogen sulphide and pollution 

iflidicator organisms, the following apply to ground 

water supplies; 

Permissible Desirable 

Criteria Cri teria 

(Unless otherwise indicated, 

units are mg/l) 

2.4 1.0 

0.1 Absent 

Coliform and other pollution 

indicator organisms should be 

virtually absent from all ground 

water supplies. 

It Is considered desirable to provide the maxi- 
mum of treatment — chlorination — for ail ground 
water supplies. This measure enSiOres that nuisance 
organisms which exist in virtually all waters do not 
get the opportunity to develop a foothold in a 
water distribution system and thereby create objec- 
tionable conditions. 

PWS-3 Criteria for Private Water Supplies 

The raw water available to private supplies 
such as individual dwellings, cottages, farms, etc , 
must be of such quality that it can be used in the 
raw state or be made acceptable for use with a 
minimum of treatment limited to disinfection, filtra- 
tion and/or softening. Economic considerations and 



Fluoride 

Hydrogen Sulphide 
Pollution Indicator 
Organisms 



lack of technical/mechanical expertise will prohibit 
the use of raw water supplies that require extensive 
treatment. 

Some surface supplies have turbidities, colour 
and other undesirable constituents in excess of what 
can be used effectively In home or farm operations. 
Some grour»d water supplies (wells and springs) 
harbour objectionable gases, nuisance bacteria, in 
addition to having high concentratioins of iron and 
beinig highly mineralized. The initial approach in 
establishing a private water supply should be to 
explore the ground water potential from the aspects 
of both quality and quantity. In many instances, 
deficiencies in ground water quality can be offset 
at a relatively low cost compared to that for surface 
waters. 

Criteria for private water supplies are identical 
to the surface water criteria for public water sup- 
plies, with the exception of fluorides, hydrogen 
sulphide, physical and microbiological characteris- 
tics. For fluorides and hydrogen sulphide, the 
applicable criteria appear in Sectiori PWS-2. 

Physical Criteria: 

The water supply should be substantially free 
from substances offensive to sight, taste or smell. 
Threshold odour values in excess of three units are 
generally considered objectionable. 

Colour in the water supply should not exceed 
15 units (platinum-cobalt scale). 

Turbidity should be less than five units. Tur- 
bidities of up to 20 units may be removed relatively 
easily by sand or diatomaceous earth filters. 



Microbiological Criteria : 



Permissible Criteria 



Microoi^nisms 



Desirable Criteria 



Chlorination 


Chlorination 




only 


& Filtration 


No Treatment 


100/100 ml 


400/100 ml 


0/100 ml 


10/100 ml 


40/100 ml 


0/100 ml 


1/100 ml 


4/100 ml 


0/100 ml 


1000/100 ml 


4000/100 ml 


10/100 ml 


0/100 ml 


4/100 ml 


0/100 ml 



Coliforms (3S°C) 
Fecal Coliforms (44.5''Q 
Enterococci (3S°C) 
Total Bacteria (20°C) 
Clostridia (in water) (35°C) 

Raw water samples should be collected at least monthly. The Geometric Mean of sample results 
should not exceed the values given in the table above. 
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5 CRITERIA OF WATER QUALITY FOR 
AESTHETICS AND RECREATION (A & R) 

All surface waters should be capable of sup- 
porting life forms of aesthetic value. The positive 
aesthetic and recreational values of water should be 
attained through continuous enhancement of water 
quality. Surface waters should be of such quality 
as to provide for the enjoyment of recreational 
activities such as hunting and fishing which are 
based on the utilization or consumption of fish, 
waterfowl and other forms of life. 

The aesthetic and recreational values of unique 
or outstanding waters should be recognized and 
protected by development of appropriate water 
quality standards for each individual case. To retain 
or establish unspoiled wilderness values, it may be 
necessary to control access by mechanized methods 
of transportation. 

General criteria for recreation and aesthetic 
use and specific criteria for total body contact 
recreation follow: 

A & R-1 General Criteria for Recreation and 
Aesthetics 

Surface waters should be free of substances 
attributable to discharge of waste or land drainage 
which may impair aesthetic or recreational use, as 
follows: 

(1) Materials that will settle to form objection- 
able deposits. 

(2) Floating debris, oil, scum and other matter. 

(3) Substances producing objectionaible col- 
our, odour, taste or turbidity. 

(4) Materials, including radionuclides, in con- 
centrations or combinations which are 
toxic or which produce undesirable physio- 
logical responses in humans, fish and other 
life and plants. 

(5) Substances, including nutrients, and condi- 
tions, including temperature, or combina- 
tions thereof in a degree or concentration 
which produces undesirable types or 
abundance of aquatic life. 



A St R-2 Criteria for Total Body Contact 
Recreation 

Surface waters for total body contact recrea- 
tional use should be free of substances attributabfe 
to discharge of waste or land drainage as follows: 

(1) Materials which will cause the pH to 
change beyond the range 6.5-8.3. 

(2) Materials which will obscure visibility in 
the water. In designated swimming and 
diving areas, clarity should be such that a 
Secchi Disc on the bottom is visible from 
the surface. 

(3) Conditions which will cause the water 
temperature to exceed 85°F. 

(4) Microbiological Criteria 

Water used for body contact recreational 
activities should be free from pathogens 
Including any bacteria, fungi or viruses that 
may produce enteric disorders or eye, ear, 
nose, throat and skin infections. Where 
ingestion is probable, recreational waters 
can be considered impaired when the coli- 
form, fecal coliform, and/or enterococcus 
geometric mean density exceeds 1000, 100 
and/or 20 per 100 ml respectively, in a 
series of at least ten samples per month, 
including samples collected during week- 
end periods. 

If these criteria are exceeded, it will be- 
come necessary to determine the cause 

and Initiate corrective action. 

When evaluating a given area of water for 
recreational use, the appropriate numbers 
of samples, and the choice of tests to be 
performed should be determined by con- 
sultation between sampler and analyst, 
prior to sampling. An effort should be 
made tq increase utilization of the fecal 
coliform and enterococcus tests since 
these presently appear to be the more 
relevant guides to the bacterial quality of 
bathing waters. 
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GLOSSARY OF TERMS 

Bioassay — 



A controlled laboratory procedure which subjects live aquatic organisms 
to various environmental stresses. 



Effluent Requirements — Numerical of verbal descriptions of the quality of a waste or drainage 
efftyent at the point of dischat^e to a receiving water body, land disposiJ 
site or waste disposal well. 



iutrophilotion 
Geometric Mean 



Land Drainage 



Milligrams per Litre 
(mg/l) 



Milligrami equivalents 
per litre (mg. eq/l) 



Oligotrophic 
Photosnythetic iadj.) 



Raw Water 

Waste 



Wiler Quality Criteria 
Water Quality StwAids 



The increase in the nutrient eontenl of the naturil waters of a lake or 
other body of water. 

The nth root of the product of n observations. The equation for the 
geometric mean (G^) can be expressed as: 

Cx-^^S^Xi.Xj.X, Xn 



G,=anti.og (■°gXt-HogX,+ ....logX, ) 



Water that has drained from the land surface naturally or through man- 
made drainage systems. 

A unit of measure expressing the concentratioti of a substance in a 
solution. 

A unit indicating, the chemical equivalence of ions; derived by dividing 
the concentration of an ion in imilligrams per litre by the combining weight 
of that ion. 

^, , ... , , ^ atomic or molecular weight of ion 

Note: combining weight — ; = 

ionic charge 

Waters with a small supply of nutrients and hence a small organic pro- 
duction; usually having abundant dissolved oxygen at all depths. 

Relating to the process by which the chlorophyl-bearing cells of green 
plants convert carbon dioxide (COi) and water (HiO) into sugar (OHaOt) 
and oxygen (Oi) in the presence of light. 

Surface or ground water, prior to treatment. 

Liquid carrying unwanted materials or compounds resulting from human 
activities or enterprises to a point of discharge. The mixture may or may 
not have received treatment. 

Nuwierical or verbal descriptions of the quality of vnaler ireqylred fair 
particular uses. 

Numerical or verbal descriptiofts of the quality of water required for a 
variety of uses in a given drainage system. 
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